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SYLLABUS

The Division Engineer finds that the Norwalk River, a coastal
stream in southwestern Connecticut, has caused major flood damages
in the city of Norwalk and the town of Wilton. He further finds that
reductions in flooding to be effected by an approved watershed work
plan of the Soil Conservation Service of the Department of Agriculture
would be realized chiefly in the upper part of the basin, leaving down-
stream areas still susceptible to damage from flooding. He concludes
that ;dditiona.l measures for flood control are needed and justified in
the basin,

The Division Engineer recommends authorization of local pro-
tection works consisting of channel improvement and construction of
dikes and flood walls along 10, 000 feet of the Norwalk River in Nor-
walk and Wilton. Hé recommends further that, prior to construction,
loqal interests be required to give assurances that they will: (1) pro-
vide without cost to the United States all lands, easements, and rights-
of-way necessary for construction of the project; (2) hold and save the
United States free from damages due to the construction works; (3)

. maintain and operate the works after completion in accordance with
regulations prescribed by the Secretary of the Army; (4) pro&ide,

without cost to the United States, all relocations of buildings, utilities,



highway bridges, sewers, and related and special facilities; and
(5) prevent encroachment on the improved channel.

The first cost of the project is estimated at $4, 300, 000, of which
$2, 700, 000 is the Federal cost and $1, 600, 000 the non-Federal cost.
Annual costs for maintenance of the project, an item of local respon-

sibility, are estimated at $4, 000.
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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

"IN REPLY REFER TO:

NEDED=~-R 15 March 1967

SUBJECT: Report on Review of Survey for Flood Control and Allied
Purposes, Norwalk River Basin, Connecticut and New
York

TO: Chief of Engineers
ATTN: ENGCW-PD

AUTHORITY

1. This report is submitted pursuant to authority contained in
a resolution of the Committee on Public Works of the United States
Senate, adopted 14 September 1955, which reads in part as follows:

"That the Board of Engineers for Rivers and Harbors ...
be, and is hereby, requested to review previous reports on ...
(major rivers in northeastern United States)...and intervening
streams; in the area affected by the hurricane flood of August
1955, to determine the need for modification of the recom-
mendations in such previous reports and the advisability of
adopting further improvements for flood control and allied pur-
poses in view of the heavy damages and loss of life caused by
such floods. "

EXTENT OF INVESTIGATION
2. SUMMARY OF STUDIES

This report, in full response to the authorizing resolution
insofar as it pertains to the Norwalk River, presents the results of stud-
ies to determine the desirability of further flood control measures in the
Norwalk River Basin, Connecticut and New York. In view of the authori-
zation of a plan developed by the Soil Conservation Service, U. S. Depart-
ment of Agriculture, for reservoirs and channel improvement projects in
the basin above the site of the proposed new Route 7 river crossing in Wil-
ton, this report is principally concerned with the basin flood problems
below this proposed crossing. The report presents a recommended local
protection plan for Norwalk and Wilton consisting of channel improvement
with dikes and flood walls.
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Office studies have consisted of hydrologic and hydraulic anal-
yses; estimates of the quantities and costs of major work items en-
tailed in construction of the recommended project and several con-
sidered alternates and economic analyses. Field work has included
determination of flood damages and subsurface investigations to de-
termine the nature and characteristics of underlying material. Re-
cent aerial photogrammetric maps, at a scale of 1:2,400 with five~
foot contour intervals, furnished by the State, were used in the study.
Field reconnaissance of the problem area has been made by the Di-
vision Engineer and representatives of his office.

3. COORDINATION

Representatives of the Division Engineer have met with Federal,
State and local officials to present and discuss Corps' plans for flood
control in the basin., Coordination with other agencies is described
in paragraph 42.

A public hearing (see paragraph 28) was held in Wilton on 26
May 1966 to acquaint all interested parties with the plans of protec=-
tion under study and to secure their views and comments thereon.

The views of local interests were considered in arriving at the recom-
mended plan of protection.

4. PRIOR REPORTS

Flood control and allied water uses in the Norwalk River Basin
were considered in Part Two, Chapters XXIII and XXIV (unpubhshed),
titled ""Connecticut Coastal Area' and '"Special Subjects, Subregion
'B', ' respectively, of the report ""The Resources of the New England-
New York Region' prepared by the New England-New York Inter-Agency
Committee pursuant to Presidential directive 9 October 1950, Part
One and Chapter I of Part Two have been printed as Senate Document
14, 85th Congress, lst Session. This comprehensive report presented
an inventory of the resources of the New England-New York area and
recommended a master plan to be used as a guide for the regional plan~-
ning, development, conservation, and use of land, water and related
resources of the region. The report found that flooding had not been
a serious problem in the Connecticut coastal area. However, this

report was prepared prior to the great floods experienced in August
and October 1955,



BASIN DESCRIPTION
5. LOCATION AND EXTENT OF BASIN

The Norwalk River Basin is located approximately 45 miles north-
east of New York City and 12 miles west of Bridgeport, Connecticut,
The greater part of the basin is in Fairfield County, in southwestern
Connecticut, with a small portion being located in Westchester County,
in southeastern New York, The basin extends about 14 miles in a
southerly direction from its headwaters to the head of tide on the Nor-
walk River in Norwalk, It has a maximum width of about six miles and
an area of 58 square miles. Located in the basin are portions of the
city of Norwalk and the towns of New Canaan, Redding, Ridgefield, Wes-
ton, and Wilton, all in Connecticut, and the town of Lewisboro, New
York. Plate 1 shows a map of the basin and its proximity to New York
City and the Connecticut metropolitan areas of Bridgeport, New Haven
and Hartford.

6. CLIMATOLOGY

The climate of the Norwalk River Basin is variable but moderate
by comparison with the extremes of cold and snowfall experienced in
the higher elevations of interior New England. The average annual
temperature at Norwalk, computed from 59 years of record, is about
50°F. Extremes in temperatures range from occasional highs of over
100°F. to lows of -20°F. Basin temperatures inland will average some-
what lower than those at Norwalk.

The average annual precipitation over the basin is about 48 inches.
Annual snowfall averages 34 inches with snow occurring between No-
vember and April,

7. STREAMS

The Norwalk River is formed by a small stream that flows nor-
therly into Great Swamp and Taylors Pond in the town of Rldgefleld
Connecticut., From its source, the river flows easterly about 12 miles,
then in a general southerly direction, through the towns of Ridgefield,
Redding, and Wilton to the head of tidewater in the city of Norwalk, a
total distance of about 20 miles. The lower 1z miles of the river is
tidal and constitutes Norwalk Harbor on Long Island Sound. The main
river has a drainage area of about 35 square miles above tidewater
and a fall of approximately 560 feet.



The only major tributary of the Norwalk River is the Silvermine
River, This tributary starts at Browns Reservoir in the town of Lewis-
boro, New York, although its headwater tributaries rise about three
miles north of the reservoir in Ridgefield, Connecticut. This river
flows in a southeasterly direction about 10 miles to join the Norwalk
River at the Broad Street bridge in Norwalk. It has a drainage area
of about 23 square miles and a fall of 390 feet.

8. TOPOGRAPHY

Except for its narrow shore zone, the basin is generally hilly
with scattered areas of moderate to steep slopes. The maximum ele-
vation of 860 feet above mean sea level is reached in Ridgefield in the
northern part of the basin., While the upper portions of the basin are
chiefly residential or rural, with a large percent being in second growth
woodland, the Norwalk-Wilton area in the south has extensive urban
developments,

9. GEOLOGY AND SOILS

The Norwalk River drains the southern coastal section of the wes-
tern Connecticut Highlands adjacent to Long Island Sound. This is an
area of steep-sided, rock-controlled valley slopes, thinly mantled by
glacial till, abutting broad valleys filled with thick deposits of glacial
lake materials. These latter deposits, which typically consist of bony
sand and gravel, have an estimated thickness in excess of 30 feet and
are overlain in much of the area by variable depths of silty sands con-
taining boulders in scattered local surface concentrations. Land fills
of industrial and small business developments encroach on large por-
tions of the Norwalk River flood plain. These fills include rock blocks
removed during land development adjacent to the valley walls. The
bedrock consists of crystalline rocks of Paleozoic Age and are pre~
dominantly comprised of schists and gneisses which have been exten-
sively intruded by granitic bodies.

10. AREA MAPS
The Norwalk River and its watershed are shown on standard quad-

rangle sheets of the U.S. Geological Survey at a scale of 1:24, 000 and
on quadrangles of the U.S. Army Map Service maps at scale of 1:25, 000,



ECONOMIC DEVELOPMENT
11. POPULATION

The greater part of the basin population is found in Redding,
Ridgefield, Wilton, and Norwalk, Connecticut, the last being the fourth
largest city in the Connecticut coastal area. The population has in-
creased in Norwalk and all the basin towns during the decade of 1950~
1960, nearly doubling in Wilton and Ridgefield as indicated in the fol-
lowing tabulation of U.S. Census figures.

Population
City or Town —
1950 1960
Norwalk 49, 460 67,775
Ridgefield 4, 356 8,165
Wilton 4,558 8, 026
Redding 2,037 3,359

Local estimates of 1965 populations in the basin communities
indicate a continuation of the high rate of population growth.

12, INDUSTRY

Manufacturing is of prime importance to the economy of the
basin. It is concentrated chiefly in Norwalk which, even during Revo-
lutionary times, was a center for the production of clocks, watches,
shingle nails, paper, and hats. Among the principal items of manu-
facture in Norwalk at the present time are air conditioning equipment,
air compressors, boilers and tanks, data processing equipment, elec-
trical equipment, furniture, machine tools, optical and space control
instruments, plastics, pumps, clothes, woven labels, tires, tubes,
valves and toys.

In the three towns along the main river above Norwalk, industrial
activities include: electronic and chemical research and the manu-
facture of golf clubs and wooden specialties at Wilton; the production
of woven mesh wire at Redding; and the manufacture of valves and rub-
ber toys in Ridgefield. Electronic development and research facilities
are also centered in Ridgefield.



13. AGRICULTURE

High standards of residential zoning regulations and the demand
for land for residential and commercial uses in the basin - as in most
of Fairfield County due to its proximity to New York City - make the
value of agricultural land high, The average price of agricultural
land in the county is over three times the average for the entire state.
Most of the undeveloped land is forested and much of this is held by
residents in the rural areas, a few large estate owners, and the water
commissions of the city of Norwalk, Considerable acreage is in or=
chards and crops. Fruit growing and nursery cultivation are the chief
agricultural activities in the basin,

14, TRANSPORTATION

The basin is served by a network of modern highways. Traversing
the basin in a general north-south direction are U.S. Route 7 and State
Route 33; and in a general east-west direction are the Connecticut Turn-
pike (Interstate 95), U.S. Route 1, the Merritt Parkway (State Route
15), and State Route 102. Rail transportation, both freight and passen=
ger, is provided by the New Haven Railroad, Regularly scheduled air-
line service is available at the Bridgeport Municipal Airport about 15
miles east of Norwalk. Small airports are located in nearby communi-
ties in Connecticut and New York.

The harbor at Norwalk is used by a number of pleasure boats and
the City maintains a boat dock at Rowayton, The existing Federal
navigation project in Norwalk Harbor is described in paragraph 25 of
this report.

15, TRENDS OF DEVELOPMENT

The Norwalk River Basin is located in one of the most prosperous
counties in the United States. Lying about 45 miles from New York
City, the lower part of the basin is actually an extension of the vast
urbanized area which surrounds that Metropolis. Modern highways
and the main line of the New Haven Railroad have fostered the growth
of numerous bedroom communities in the basin for business and pro-
fessional people employed in New York.

Side by side with these developments, and in many cases in the
same communities, there is a booming local economy based on a di-
versified mix of manufacturing plants, research laboratories, and
trade and service industries.



The economy supports a population which in the past two decades
has grown at a rate consistently higher than that for the state as a
whole. This growth in population is projected to continue. Fairfield
County in Connecticut and neighboring Westchester County in New York
have the advantages, inherent in a suburban location, of better housing
opportunities for personnel and an attractive plant environment, both
important to industry in terms of personnel morale. In the past decade, .
these two counties have attracted industry to establish research and de-
velopment facilities within their towns. Industrial facilities of this
nature are encouraged by the communities since generally the costs
for community services generated by the plant tend to be less than the
increase in tax revenue which the plant provides. Four such facilities
have been built in the Norwalk River flood plain below Wilton center
in the recent past. The demand for land suitable for building makes
it certain that the flood plain of the Norwalk River below the center of
Wilton will be completely built over by 1970. The extremely high de-
mand for land makes it improbable that restrictive zoning would be
used in this area.

BASIN PROBLEMS
16, FLOOD CONTROL

The Norwalk River is susceptible to floods caused by heavy rains
and, at times, rainfall aggravated by snowmelt. This flooding causes
inundation of, and resulting damage to, properties along the banks of
the river, particularly those of industrial and commercial interests
located along the two-mile reach above Grist Mill Road in Norwalk.
Highway and rail traffic are also greatly inconvenienced at such times.

Since much of the flood plain in the basin is already highly de-
veloped, zoning would at best be a partial and, for the small remaining
undeveloped acreage, not an immediately effective solution. Under
existing legislation, the Water Resources Commission of the State has
established river encroachment lines along the Norwalk River in Wil-
ton,

The Soil Conservation Service's watershed work plan for the up-
stream portion of the basin, described in paragraph 26, would effect
some reduction in flood flows in the downstream area, below the cen-
ter of Wilton, but would not eliminate the threat of damaging floods.

The problem, in general, resolves jitself into one of securing a
plan of improvement that will afford needed additional protection,
economically justified by resulting benefits, for as great a part of the
floodprone areas of the basin as possible.



17. WATER SUPPLY

The city of Norwalk maintains water supply reservoirs in the
watershed and contemplates further developments for this purpose.
While additional sources of water for domestic and industrial use
will be needed in the basin, no current development for water supply
in combination with flood control purposes appears economically
feasible at this time in any of the projects studied for this report.

18. POWER DEVELOPMENT

The development of hydroelectric power in conjunction with flood
control was determined to be not economically feasible at any of the
considered reservoir sites.

FLOOD HISTORY

19. Prior to 1930, the history of floods in the basin is very sketchy.
Available accounts do indicate that floods have occurred at all seasons
of the year. Major basin-wide flooding has been infrequent. Minor
damages have been experienced repeatedly from the flooding of devel-
opments at isolated locations in the flood plain. Floods have generally
resulted from intense rainfall alone, but runoff from snowmelt has con-
tributed occasionally to high flows in the river. Major floods occurred
in September 1938, March 1953 and August and October 1955, The last
flood, the maximum of record, had an estimated peak discharge of
8,300 cubic feet per second in the South Wilton area. Except in the
lower tidal reach, below Wall Street in Norwalk, abnormally high

tides do not affect the level of flooding in the Norwalk River.

STANDARD PROJECT FLOOD

20. A standard project flood is a synthetic flood used by the Corps of
Engineers to measure the flood potentialities of a river basin., It rep-
resents flood discharges which may be expected from a combination

of severe meteorological and hydrological conditions that are considered
reasonably characteristic of the geographical region involved, exclud-
ing extremely rare combinations. The standard project flood is used

as a criterion for establishing design grades for walls and dikes in

local protection projects, for determining the desirable design capa-
city of channel improvement projects, and for checking the effective-
ness of flood control reservoirs,

The standard project flood for the Norwalk River, unmodified by
the watershed work plan of the Soil Conservation Service, has a peak
discharge of 12, 900 cubic feet per second at South Wilton and would



have a 0.5 percent chance of occurrence in any given year. This
flood, as modified, has a peak discharge of 10,800 cubic feet per
second,

EXTENT AND CHARACTER OF FLOODED AREA

21. Over 500 acres in Norwalk and Wilton, along the seven miles

of river between the center of Wilton and tidewater, are subject to
flooding in the event of a standard project flood. Above the center
of Wilton, there are areas that would also be flooded but these were
not subjected to a detailed investigation since the region is generally
rural in character and, moreover, is within the zone of influence of
the flood-retarding structures in the approved plan of the Soil Con-
servation Service.

The land in the flood plain below the center of Wilton is in a
variety of ownerships and uses. Of particular significance, because
of the vulnerability to severe flood damages, are the commercial and
industrial properties bordering the river. Twenty-five industrial
properties, 80 commercial ventures, a large electric power sub-
station, and numerous residences are susceptible to flooding along
this stretch of the river. Also susceptible to damage by high river
stages is a branch line of the New Haven Railroad between Norwalk
and Danbury, which is located in the flood plain for a considerable
distance.

Flood flows in the Silvermine River, besides contributing to the
flood problem along the Norwalk River in Norwalk, also cause flood-
ing of residential properties along the course of this tributary in Nor-
walk, Wilton, and New Canaan.

FLOOD DAMAGES

22. RECURRING LOSSES

Following the record flood of October 1955, a damage survey
was made of the area flooded in Norwalk by the Norwalk River. Re-
view surveys, made in 1962 and 1963, updated the Norwalk data for
the main river and extended the coverage of the data from the Nor-
walk-Wilton line to the center of Wilton on the main river and also
appraised the losses which could be experienced on the Silvermine
River in Norwalk, Wilton, and New Canaan. A recurrence of the
record flood levels of 1955 in the portion of the basin below the center
of Wilton would cause losses estimated at $7, 950, 000 under current
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conditions. Of this total, $6, 650, 000 would be experienced along
the Norwalk River in Norwalk with $3, 750, 000 being experienced
below and $2, 900, 000 above Grist Mill Road. Of the remaining los-
ses, $1,100, 000 would be along the main stream in Wilton and
$200, 000 along Silvermine River.

23, AVERAGE ANNUAL LOSSES

Recurring loss data for various stages of flooding were combined
with stage-frequency data to develop damage-frequency curves. The
annual losses thus determined amount to $360, 000 along the Norwalk
River from the center of Wilton to tidewater at Wall Street in Norwalk,
Of this total loss, $257,200 are along the approximate 2 mile length
of the river between Grist Mill Road in Norwalk and the new Route 7
crossing in Wilton which is the reach of the recommended pProject.

To reflect the future condition that the flood plain below the cen-
ter of Wilton will be completely built over by 1970 (as indicated in
paragraph 15), a per-acre loss from flooding, developed for the latest
research and development facilities in the basin, was applied to the
area in which development can be reasonably expected, considering
location, access, and the zoning requirements. There are 25 acres
of such land in the project area. Based on a per-acre loss of $1, 600
for present facilities, future losses without flood protection will be
increased by $40,000. As the growth is projected to be complete by
1970, and it is unlikely that any protection project would be completed
by that time, there is no discounting for time of development. Adding
this $40, 000 future loss to the annual losses that will be sustained by
existing developments gives a total annual loss in the project area,
under conditions expected over the next 100 years, of $297,200.

EXISTING CORPS OF ENGINEERS PROJECTS

24. FLOOD CONTROL

Improvement of 1, 700 feet of the Norwalk River channel in the
vicinity of the Perry Avenue bridge in Norwalk was completed in 1951
The work also included construction of an earth dike on the right bank
and installation of steel sheet piling just downstream of the bridge.
The project, constructed under the "'Small Projects'' authority of the
Flood Control Act of 1948 (Public Law 858, 80th Congress), was de-
signed to provide protection to about eight acres of land and 17 build-
ings against a flood of 4, 000 cubic feet per second. The total cost of
the work was $54, 800 of which $52, 200 was Federal,

10
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25, NAVIGATION

The navigation improvement in Norwalk Harbor provides for
a channel 12 feet deep from the outer harbor (Sheffield Island Har-
bor) to South Norwalk, thence 10 feet deep to the head of the harbor
at Wall Street, Norwalk; an anchorage area 10 feet deep opposite
Fitch Point, south of East Norwalk; a branch channel, 6 feet deep,
from the 10-foot anchorage to East Norwalk; and an anchorage area
6 feet deep at East Norwalk., Controlling depths in the project vary
from 4 feet to 11 feet. Modification of the improvement to provide
additional small-craft facilities is currently under study.

IMPROVEMENTS BY OTHERS
26. SOIL CONSERVATION SERVICE

The Soil Conservation Service of the U, S. Department of Agri-
culture has developed a watershed work plan for the upper Norwalk
River Basin, The approved plan includes land treatment measures;
2.3 miles of channel improvement above Wolfpit Road, located about
one mile below the center of Wilton; and construction of five flood=-
water retarding structures in the headwaters, two of which would also
provide for the improvement of wetland wildlife habitat. The plan
provides flow-reduction benefits downstream as far as the Winnipauk
Mill Pond Dam on the Norwalk River, about one mile south of the
Norwalk-Wilton line. A summary of data on the water-retarding
structures in the plan is given in Table 1; their locations are shown
on Plate 1. ‘

TABLE 1
FLOOD-WATER RETARDING STRUCTURES

WATERSHED WORK PLAN - SOIL CONSERVATION SERVICE
Norwalk River Basin, Connecticut

Site Drainage Storage Capacity (acre-feet)
No., Area Sediment Floodwater Fish & Wildlife Total
(sq.mi. ) o

2 2.59 2 760 A 85 847
3 4,50(1) 4 1,455 R - 1,459
4A 1.96 6 420 - 426
7A 1. 54(2) 3 344 - 347
7B 1.16 6 437 i 62 505
Total 11.75 21 3,416 147 3,584

(1} Net below site No. 2
(2) Net below Site No. 7B
11



IMPROVEMENTS DESIRED
27, MEETINGS WITH LOCAL INTERESTS

During the conduct of the survey, a number of meetings were
held with representatives of State and local interests to ascertain
their desires for protection, to acquaint them with the progress being
made on the survey, and to afford an opportunity for the exchange of
ideas and comments on the study and the various plans of protection
under consideration. At these meetings, local interests stressed the
need for flood protection, particularly for the important industrial
and commercial properties along the banks of the lower Norwalk River
between the center of Wilton and Grist Mill Road in Norwalk.

28, PUBLIC HEARING

A public hearing was held at Wilton, Connecticut, on 26 May
1966, to present alternative plans for local protection in the study
area and to obtain the views of interested parties on these and any
other proposals with respect to flood control and allied matters in the
Norwalk River Basin, Approximately 55 persons attended the hearing,
including Federal, State, and local officials, representatives of local
industrial, utility, and commercial interests and civic groups, a num-
ber of home owners and other interested individuals. The majority of
~ those expressing opinions favored a plan for local protection along an
alignment which follows the present course of the Norwalk River, or
essentially the plan recommended in this report. A few residents on
Arrowhead Road opposed the project since they feared it would remove
trees and impair the aesthetics of their surroundings. (The plan se-
lected for recommendation in this report will be designed and con-
structed to preserve the natural beauty of the area to the greatest ex-
tent possible. - See paragraph 39e.)

IMPROVEMENTS CONSIDERED

29. Studies of the Norwalk River Basin made for this report dis-
close that portions of Norwalk and Wilton along the Norwalk River
will still be flood-prone after reductions in flood flows effected by
the upstream watershed work plan of the Soil Conservation Service.
Properties along Silvermine River also continue to be prone to flood-
ing since the Soil Conservation Service plan has no effect on flows in
this tributary basin.

12



Preliminary studies explored all feasible methods of reducing
flood losses including construction of additional dams and reservoirs,
dikes and flood walls, channel improvement projects, the diversion
of flood waters, zoning of flood plains and flood proofing of buildings.
Flood control by storage reservoirs was found impracticable. No
additional effective storage sites could be found in the upper part of
the Norwalk River Basin and the development of sites in the watershed
of the Silvermine River was found to be not economically feasible owing
to the high cost of land and improvements in the potential reservoir
areas. High land values also made the cost of diversion to other basins
excessive. Evacuation or extensive zoning of the flood plain was found
not to be practicable because the flood-prone areas have already been
highly developed for industrial, commercial, or residential usage.

Preliminary studies indicated the probability of a feasible chan-
nel improvement project for the project area - the reach of the Nor-
walk River extending downstream from the proposed Route 7 crossing
of the river in Wilton to just below Grist Mill Road in Norwalk.

FLOOD CONTROL PLANS
30. PLANS CONSIDERED

Plans of protection selected for detailed study were all local
channel improvement projects. They differed only in respect to
alignment and the amount of flow for which protection would be de-
signed.

31. ALTERNATIVE ALIGNMENTS

Two alternative alighments were considered. Both extend up-
stream about 10, 000 feet from just below the Grist Mill Road bridge
in Norwalk to the embankment of the proposed new Route 7 in Wilton.
Each alignment would follow the general course of the river upstream
about 4, 000 feet to the Kent Road Bridge in Wilton. From this point,
one alignment would continue along the course of the river while the
other would parallel the railroad embankment northerly to the proposed
Route 7 crossing. Both alignments would provide essentially the same
protection and were found to be approximately equal in cost for the
same design flows.

13



32. CONSIDERED DEGREES OF PROTECTION

For each alignment, the cost of protection was determined for
flood flows of the following magnitude:

a. 6,400 c.f.s. - the maximum flood of record (October
1955) modified by the Soil Conservation Service plan.

b. 8,300 c.f.s. - the maximum flood of record, unmodified.

c. 10,800 c.f.s. - the standard project flood modified by
the Soil Conservation Servicye plan,

d. 12,900 c.f.s. - the standard project flood, unmodified.

e. 14,300 c.f.s. - a flow approximately one-third greater
than the modified standard project flood.

FIRST COSTS AND ANNUAL CHARGES

33. FIRST COSTS

The estimated total first cost of each of the considered plans,
including that finally selected, was based on average prices bid for
similar work in the Norwalk-Wilton area, adjusted to the 1966 price
level. Property valuations are based on information from local of-
ficials and reflect values in recent sales in the area. All costs in-
clude an allowance for contingencies and for minor items of work which
do not appear in the estimates. The costs for engineering and overhead
are based on knowledge of the site and experience on similar projects.
A summary of the first costs for the several considered plans is given
in Table 2.

34. ANNUAL CHARGES

Average annual charges for the considered plans, also summarized
in Table 2, are based on an interest rate of 3-1/8 percent and amortiza-~
tion of investment costs over a 100-year assumed project life. Allow-
ances are also included to cover (1) the cost of annual maintenance and
(2), for the two plans based on the higher flows of 12,900 and 14, 300
cfs, which require the provision of a pumping station, the costs for
operation and the interim replacement of equipment having an estimated
life of less than 100 years. No loss of taxes is included as it is con-
sidered that the loss in taxable lands would be more than offset by the
increase in the value of properties protected.
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BENEFITS
35. FLOOD DAMAGE PREVENTION BENEFITS

Average annual flood damage prevention benefits accruing to
the considered Norwalk-Wilton local protection projects and the flood-
water retarding structures in the approved watershed plan of the Soil
Conservation Service are based on the difference between the annual
losses expected in the basin in 1970 without the protection that would
be provided by the projects and the annual losses remaining after pro-
tection by the projects. The expected growth of the area contributes
toward the total benefits (see paragraph 23). The benefits were derived
considering the studied Corps projects acting in a system with the struc-
tures of the Soil Conservation Service plan without priority. The bene-
fits to the several considered plans of the Corps of Engineers are sum-

marized in Table 2.
TABLE 2

SUMMARY OF COSTS AND BENEFITS
(1966 Price Level)

CONSIDERED CHANNEL IMPROVEMENT PROJECTS
FOR FLOOD CONTROL

Norwalk River, Norwalk and Wilton, Conn.

Selected
Design Flows (cfs) 6,400 8,300 10, 800 12,900 14, 300
First Costs ($1, 000) 3,890 " 4,200 4,300 5,400 6, 050
Annual Costs 131,500 141,700 145, 000 188, 200 209,500

Annual Benefits(l) 188,200 190,200 193,200 200, 000 206, 900

Excess of Benefits
over Costs 56, 700 48, 500 48, 200 11,800 -2,600

(1) Based on total annual losses in project area of $297,200 with no
p
protection) and benefits of $68, 000 annually to Soil Conservation

Service plan,

36. INTANGIBLE BENEFITS

The protection to be provided by the project would also give bene-
fits which, while significant, are not susceptible to monetary evaluation.
Such intangible benefits include the elimination of the threat to life and
danger of disease arising from polluted flood waters and the reduction
of local resident's anxieties over the flood threat.
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SELECTED PLAN
37. GENERAL

The plan selected is for channel improvement generally along
the present course of the river, designed to afford protection in the
event of a design flow of 10,800 c.f. s. .

The selected alignment is the one preferred by local interests.
It requires the dislocation of a lesser number of homes and trees in a |
residential area and less impairment to the natural beauty of the area.l
Moreover, it is no more costly than the alternative alignment which par-
allels the railroad in the upper end of the project area.

38. MAXIMIZATION OF BENEFITS

As indicated above, determinations were made of the costs and
benefits of a series of plans predicated on five different flood flows.
An examination of the results of these studies, as contained in Table 2,
shows that the excess of benefits over costs for the several plans de-
creases as the magnitude of the design flow is increased. The maximum
excess of $56, 700 is realized with a plan based on the minimum design
flow of 6,400 c.f. s. With flows of 8,300 and 10, 800 c.f. s. , the ex-
cesses are nearly equal, amounting to $48, 500 and $48, 200 respectively.
With a design flow of 12,900 c.f.s., the excess drops markedly, to
$11,800, and at a flow of 14,300 c. {. s., there is no excess of benefits.
Although the maximum excess of benefits is realized with a design flow
of 6,400 c.f.s., it is considered that this degree of protection, baséd on
the flood of record as modified by the plan of the Soil Conservation Ser-
vice, would not be adequate. Protection against the possible occurrence
of a standard project flood is believed to be the minimum degree that
should be proposed for this highly developed urban area. The plan based
on a flood flow of 10,800 c.f, s. - the standard project flood modified
by the Soil Conservation Service plan - provides this degree of protec-
tion and affords a substantial excess of benefits over costs., A plan
based on this flow was, therefore, selected.

39. DETAILS OF SELECTED PLAN
The alignment and details of the selected plan of protection are
shown on Plate 2. Pertinent elements of the plan are briefly described

below,

a. Channel Improvement. The design channel would have a
bottom width of 65 feet except for the lower 950 feet of its length in
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Norwalk, where the width would be 60 feet. The channel side slopes
would range from 4 on 1 in rock to 1 on 2 in earth cut to 1 on 2.5 where
diking is provided, and would have rock slope protection. To concen-
trate low flows for fish, a V-shaped pilot channel, 3 feet deep with side
slopes of 1 on 2.5 will be provided along the centerline of the main
channel from the Grist Mill Road bridge to the upstream limit of the
project.

b. Dikes and Walls. Where the channel passes through areas
subject to inundation from overbank flooding under design flood condi-
tions, dikes and walls will be provided along the banks of the channel
to contain the flow. Together they total over 9, 000 feet in length. The
dikes would be of earth fill with stone protection on the riverside face
and seeded topsoil on the landward face. Where dictated by space limi-
tations, concrete walls or metal bin walls would be provided. The top ele-
vation of dikes and walls would be three feet above the design water sur-
face in the improved channel.

c. Interior Drainage. The proposed interior drainage sys-
tems will consist generally of collection drains behind and parallel to
the dikes. These drains will discharge by gravity into the channel.

d. Relocations. The removal and reconstruction of four
existing bridges will be required for the project. The bridges, in up-
stream order, are located at the Perkin-Elmer main plant, the Get-
man-Judd plant, and the former Manson Laboratories, now a Perkin-
Elmer facility, and at Arrowhead Road. In addition, the Grist Mill
Road bridge, at the lower end of the project, will be replaced by others
as part of new Route 7.

e. Beautification. Since the project alignment is through ur-
ban and residential areas, the aesthetic effect of its construction and
its final appearance are a paramount consideration. The selected align-
ment, which necessitates less removal of trees, was chosen largely
with a view to preserving the natural state of the residential area at the
upper end of the project. To insure that the completed work will have
a pleasing appearance, landward slopes of dikes will be entirely grassed
and planted with shrubs. Grassing of tops of dikes and landward slopes
of cut and filled banks, required as a matter of erosion control, will
also tend to enhance the appearance of the project. This work can be
done at small added cost.

Contractor work areas will be kept minimal in size and be planned
for minimal despoilment. Insofar as practicable, these areas will be
restored to their natural state upon completion of the project.
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After completion of the project, local interests will be required '
- to make frequent inspections and maintain the project.

f. Degree of Protection. The selected project will provide
complete protection for about 170 acres of land in the city of Norwalk
and the town of Wilton in the event of a standard project flood modified
by the upstream plan of the Soil Conservation Service. This is equal
to a flood 30 percent greater than the maximum flood of record experi-
enced in October 1955,

g. Project Costs and Benefits. The estimated total first cost
of the selected plan is $4, 300, 000, of which $2, 700, 000 would be borne
by the United States and the balance of $1, 600, 000 by local interests.
The annual charges, including interest, amortization, and maintenance
of the project, amount to $88, 500 for the Federal share and $56, 500 for
the local participation, a total of $145, 000, A breakdown of the esti-
mated first cost and annual charges for the selected channel improve-
ment project is given in Table 3.°

The benefits attributable to the selected plan from the pre-
vention of flood damages, as discussed in paragraph 35, amount to
$193, 200 annually,

TABLE 3

FIRST COSTS AND ANNUAL CHARGES
(1966 Price Level)
CHANNEL IMPROVEMENT PROJECT FOR FLOOD CONTROL
Norwalk River, Norwalk and Wilton, Conn.

First . Costs
Federal Local = . Total

Channel and canals $§ 550, 000 - $ 550,000
Dikes and walls 1,420,000 - 1,420,000
Interior drainage 280, 000 - 280, 000
Miscellaneous items 10,000 - 10, 000
Lands and damages - ‘ 1,220,000 1,220,000
Relocations - © 317,000 317,000

Sub-totals 2,260,000 1,537,000 3,797,000
Engineering &Design 240, 000 34, 000 274,000
Supervision & Adm. 200, 000 29, 000 229, 000
Total First Cost $ 2,700,000 $ 1,600,000 $ 4,300,000
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TABLE 3 (cont'd)

Annual Charges
Federal Local Total
Interest & amortiza- :
tion (1) 88, 500 52, 500 141, 000
Maintenance - 4, 000 4, 000
Total Annual Charges $ 88,500 $ 56,500 $ 145,000

(1) Interest at 3.125%; amortization over 100 years.

NOTE: Preauthorization study costs in an estimated amount of
$70, 000 not included in above analysis.

ECONOMIC JUSTIFICATION

40, A comparison of annual charges of $145, 000 with evaluated
annual benefits of $193, 200 gives a benefit-cost ratio of 1.3 for the
selected improvement project.

PROPOSED LOCAL COOPERATION

41. In accordance with Section 3 of the 1936 Flood Control Act,

as amended, local interests will be required to (a) provide without
cost to the United States all lands, easements, and rights-of-way
necessary for construction of the project; (b) hold and save the United
States free from damages due to the construction works; (c) maintain
and operate all the works after completion in accordance with regu-
lations prescribed by the Secretary of the Army. Under the provisions
of (a), local interests will be required to provide, without cost to the
United States, all relocations of buildings and utilities, highway bridges,
sewers and related and special facilities. In addition, local interests
will be required to provide assurances that encroachment on the im-
proved channel will not be permitted. The total estimated cost of the
proposed local cooperation is $1, 600, 000.

State and local officials have indicated a willingness and ability
to fulfill the above conditions of local cooperation as evidenced by
letters included in Appendix E,

COORDINATION WITH OTHER AGENCIES
42, The Soil Conservation Service of the Department of Agriculture

and the Corps of Engineers have coordinated their studies of the Norwalk
River watershed. In accordance with inter~agency agreements, the
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Service studied upstream rural areas and the Corps, the downstream
urban areas. The plans of the two agencies are complementary. The
reduction in flood flows effected by the reservoirs in the Soil Conser-
vation Service plan permit lower dike elevations than would otherwise
be required in the Corps project to protect against the design flood.

The local protection plan recoinmended in this report has been
reviewed by concerned Federal, State and local agencies, including the
Fish and Wildlife Service of the U. S. Department of the Interior, the
Connecticut State Water Resources Commission, the Connecticut State
Highway Department, and officials of the city of Norwalk and the town
of Wilton,

The Regional Director of the Bureau of Sports Fisheries, Fish
and Wildlife Service, Department of the Interior, investigated the fish
and wildlife aspects of the project and recommended the inclusion of a
V-shaped pilot channel in the main channel of the project for the benefit
of the seasonal fishery stocked by the State of Connecticut. This pro-
vision is included in the selected plan.

DISCUSSION
43. FLOOD PROBLEMS

Industrial, commercial, and residential properties in the flood
plains of the Norwalk River and its tributaries have suffered damages
from major floods during the past 30 years. A recurrence of the
maximum recorded flood in the basin, that of October 1955, would re- .
sult in estimated damages amounting to $7, 950, 000 under current
economic conditions. Of this total, $7, 750, 000 would be sustained
along the main stem of the Norwalk River in Norwalk and Wilton.

The Soil Conservation Service of the Department of Agriculture
has developed a plan of protection for the upper part of the watershed
which includes, in part, the construction of five floodwater retarding
structures. These structures would reduce the flows downstream in
a recurrence of the October 1955 flood by about 23 percent; in an oc-
currence of the standard project flood, for which the selected channel
improvement project is designed, the SCS structures would reduce
flows by about 16 percent, with a resultant reduction in flood levels
in the lower basin. However, the losses remaining along the main river
below the center of Wilton, after the reduction in stage effected by the
Soil Conservation Service plan, are of sufficient magnitude to warrant
the provision of other flood control measures,.
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44. SOLUTIONS CONSIDERED

Studies for this report have considered all practicable methods
for solving the flood problems in the lower part of the Norwalk River
Basin. The methods considered include the construction of dams and
reservoirs, dikes and flood walls; channel improvement works; flood
plain zoning; and the diversion of floodwaters.

Preliminary studies determined that the construction of reser-
voirs at sites other than those considered by SCS or the diversion of
floodwater would not be economically feasible. Flood plain zoning
would produce a partial but not immediate reduction of the flood prob-
lem. The State of Connecticut Water Resources Commission is em-
powered by law to establish stream encroachment lines beyond which
no obstruction or encroachment shall be placed without a permit from
the Commission. Such encroachment lines were established along the
Norwalk River in Norwalk, below Grist Mill Road, in 1957, and in Wil-
ton in 1965,

45, SELECTED PLAN

The selected flood control plan for the Norwalk River Basin
consisting of the selected channel improvement project together with
the upstream reservoirs in the Soil Conservation plan, constitute an
integrated, coordinated plan for the basin. Consideration was given
to a number of plans affording protection for design flows of varying
intensity. A maximization of benefits would be obtained with protection
against a flow of 6,400 c.f.s. that would be experienced in a recurring
flood of record magnitude as modified by the upstream structures in the
plan of the Soil Conservation Service. This degree of protection is not
adequate for the area when present development and potential use of the
flood plain is taken into account. A large excess of benefits over costs
is secured with a project providing protection against a standard proj-
ect flood as modified by the Soil Conservation Service plan and this was
the degree of protection selected.

The alignment of the selected plan, generally following the present
course of the river, minimizes the impairment of the present natural
beauty of the area.

Two ponds, formerly gravel pits, located at the upstream end of
the project, are presently used for swimming. The recommended proj-
ect alignment preserves these ponds and permits their contined use
and further development for recreation.

21



CONCLUSIONS

46. Urban and industrial areas along the banks of the Norwalk River
in Norwalk and Wilton have sustained serious flood damages in the
past and are continually faced with the threat of future flooding. The
future occurrence of flood levels experienced in October 1955 would
cause losses of $4, 000, 000 in the project area. In an occurrence of
the standard project flood, losses in the area would amount to
$6,700,000. The magnitude of the potential flood losses in the basin
are sufficient to warrant the construction of a local channel improve-
ment project in Norwalk and Wilton, with related dikes, flood walls,
and other measures, all as described in this report. The selected
project provides complete protection against a standard project flood
modified by the Soil Conservation Service reservoirs, This flood is
equivalent to one 30 percent greater than the 1955 flood of record un-
modified by upstream storage.

The proposed plan, with an estimated first cost of $4, 300, 000,
has a benefit-to-cost ratio of 1, 3,

RECOMMENDA TIONS

47. It is recommended that a project be authorized for construction
providing for improvement of about 10, 000 feet of the Norwalk River
channel in Norwalk and Wilton, Connecticut, with associated dikes
and floodwalls, all essentially as described in this report, and with
such modifications thereof as, in the discretion of the Chief of Engi-
neers, may be advisable. The presently estimated first cost of the
project is $4, 300, 000, of which the estimated first cost to the United
States is $2, 700, 000,

It is further recommended that the project be authorized subject
to the condition that local interests, prior to construction, give as-
surances satisfactory to the Secretary of the Army that they will (a)
provide without cost to the United States all lands, easements, and
rights-of-way necessary for construction of the project; (b) hold and
save the United States free from damages due to the construction works;
(c) maintain and operate the works after completion in accordance with
regulations prescribed by the Secretary of the Army; (d) provide, with-
out cost to the United States, all relocations of buildings and utilities,
highway bridges, sewers and related and special facilities; and (e)
prevent encroachment on the improved channel.
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The annual cost for maintenance of the project, a local re-
sponsibility, is estimated at $4, 000.

F. B. SMITH
Lt. Col., Corps of Engineers
Acting Division Engineer

Attachments:
2 Plates
6 Appendices
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APPENDIX A

DIGEST OF PUBLIC HEARING

A public hearing was held in Wilten, Cennecticut en 26 May 1966,
to present the details of alternative plans censidered for local floed
protection along the Norwalk River in the city of Nerwalk and town of
Wilton, and to ascertain the views of local interests on these projects
and any other proposals for flood control and allied purposes in the
Norwalk River basin. Approximately 55 people attended the hearing,
jncluding representatives of Federal, State and local governments;

a public utility, industrial, commercial, and civic interests; and
interested individuals. Digests of the statements and letters received
relative to the hearing are uade a part of this Appendix.

Plan A, referred to in this appendix, is essentially the recommended
plan. Plan B is the alternative plan which would previde a new chamel
for the Nerwalk River parallel to the railroad tracks amd =<t of the

recommended alignment.



=V

DIGEST OF PUBLIC HEARING - 2€ May 1966
WILTON, CONNECTICUT

PART I . SPEAKERS AT THE HEARING

Speaker

Interest Represented

Mr. Vincent J. Tite,
First Selectman

Mr, DeElden Philbroek,
Workplan Party Leader

Mr. Charles J. Pelletier,
Hydraulic Engineer

Dr. Robert A. Nerten,
Chief, Hydraulics &
Drainage

_Improvement Desired and/er Comments

Town of Wilten

Seil Censervation Service,
U.S. Dept. of Agriculture

Water Reseurces Comm.
State ef Cemmecticut

Highway Department,
State of Connecticut

Requests 50 coples of the preject
cest estimates.

Supports the Corps vprogram and hopes
for continued coeperation between

the two agencies. Submits letter
from N. Paul Tedrew, State Censer-
vationist (see Part II Exhibit Ne.2)

The Cemmissien has been cencerned
with the fleed preblems on the
Norwalk River fer about 7 years.
Plans, similar to these being
presented at the hearing, were
developed by the State which would
previde almost the same degree
of floed pretection. There is a
great and increasing need for the
project. They made no evaluatien
of the alternative plans but do
favor actien to contrel floods.

Submits letter from Heward S. Ives,
State Highway Commissioner (see
Part II, Exhibit Ne. 3)
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PART I (Cont)

Speaker Interest Represented Improvement Desired gnd/er Cemments
Mr. Frederick C. Herot Resident ef Wilten Asks if Mr. Ives letter implies

that an econemic Justificatien

had been made of thelr prepesal?
Believes design fleed flew should
net exceed that ef Octeber 1955.
Asks what lesses would be experienced
if flood ef Octeber 1955 and ene

30 percent greater should eccur.
Oppeses Plan B; favers medified Plan
A.

Mr. Mahlen D. Rese Resident eof Wilten His heme would be directly affected
by preject; is epposed to Plan B

but would suprort a modified Plan A.

Mr. Rebert V. Flouten Rezident ef Wilten Belleves a dike adjacent te Arrew-
' ' head Pend would preclude the use of

the pend. Asks hew real estate values
were used in the cests estimate and
amount. Asks if the land was valued
as residential er enterprise-
industrial land?

Mr. Gerden M. Thomas Resident of Wilten Asks if recreational facilities are
feasible only with Plan B-1, and
where the dike wuld be lecated
with relation to the pond?

Mr. James A. Skardon Resident of Wilten Questions why alternate plans were
prepared?
Mrs. Mahlen D. Rese Resident of Wilton Wonders if the cellapse ef the upstream

dams was the cause of flooding in
Wilton.
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Smaker

Part I (Cont)

Interest Represented

Improvement Desired and/or Comments

Mr. Martin Becker

Ir. James P. Gregory,
Attorney

' Mr. Robert V. Flouton

Mr, Charles J. Pelletier,
Hydraulic Engineer

Mr. Robert Olsen

Tennessee Gas Pipe-
line c°'

Perkin-Elmer Corp.

Resident of Wilton

Water Resources Comm.,
State of Connecticut

Resident of Wilton

Asks if proposed channel work would
interfere with pipeline at Armstrong
Rubber Plant.

Summarizes and submits letter from
Company (see Part II, Exhibit No. 7)

Asks why the difference in design
floods by SCS and Corps. Submits
letter (see Part II, Exhibit No. 11)

Surprised that remarks tonight
considered the project design flood
too large. Believes that it is none
too large. Floods have occurred

on the Farmington River considerably
greater than that experienced in
Norwalk basin in 1955, and may oecur
again,

Asks whether the Town of Wilton will
determine its choice or disarproval
of Plan A or Plan B by a public vote?
If the Town purchases the land for
the roject and the cost is less than
that given here tonight would it
preclude Federal participation in the
project? Are there any workable
ninisums which limit the interest of
the U.S. Army Engineers in a flood
control project? A possibility of
downgrading the degree of protection?

(Ed. Note: Hearing Officer replies
in the negative.)
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Speaker
Mrs. Ruby W. Thomas

Mr. John Howland Snow

Mr, Stanley J. G. Brown

Mr, Gordon M. Thomas

Mr, John Fleming

Part 1 Qcont 2

Interest Represented
Resident of Wilton

Resident of Wilton

Resident of Wilton

Resident of Wilton

Resident of Wilton

Improvement Desired ind[or Comments

Prefers Plan A to Plan B,

Says many prior hearings have
been held on flood protection

in which channel improvements
and dry reservoirs were con-
sidered. Has been told that

it is feasible to impound water
until flash point has receded
downstream. Says this should
reduce the flood flow for the
project presented at the hearing.

He would favor a modified Plan A.
If Plan B work precedes the con-
struction of Route 7, he asks
would a bridge be provided for
home located west of the railroad
track? (Ed. Note: Hearing
Officer stated that the home

was considered as removed as part
of Route 7 work.)

Asks, 1f recreation facilities are
provided, would it be open to the
public? (Ed. Note: Hearing
Officer answered that it would

be open to all on an equal basis.)

The wmtershed work plan report
states that the reduction in flood

water would be 42 and 32 mgeicent
betweenn Arrowhead Foad ent
Road. Does the Corps of Engineers
agree with this reduction?

(Ed. Note: Hearing Officer pointed
out that these percentages are based
on SCS design flow, mot Corps
standard project flood.)
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Speaker

Part I gcont 2

Interest Represented

Mr. Richard L. Wayne

Mrs. Frederick Herot

Improvement Desired and/or Comments

Reslident of Georgetown

Resident of Wilton

Referring to a statement made at the
hearing that the amount of flood
water would be about the same between
Wilton Center and Grist Mill Road,
speaker says that he bellieves there
would be more water downstream because
of the runoff from buildings and
pavements. A flood could be quite
dangerous in Wilton. People should
not be complacent about it because
of the dry perlods.

Since the benefit to cost ratio
requirement has been satisfied she
believes that human valnes concerning
recreation, lovely pords ard park
areas should be considered. Because
beautification of the land is a
national policy, would like scme
assurance that it is of value to the
Corps of Engineers. (Ed. note:
Hearing officer states a contract has
been made with a commercial firm to
study recreation and tourism in all
states in the Connecticut Riwver basin,
and he hopes that recreation will

be developed based on the study.
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Part I (cont 2

Improvement Desired and/or Comments

Speaker Interest Represented

Mr. Richard L. Brinkerhoff, Mr. George J. Santry,
Attorney Landowner

My. John Fleming Resident of Wilton

Represents the owner of land

Jocated north of Arrowhead Rcad

zoned as design enterprise. There

is a diversity of interest between
residential land owners to the south
and his client. In terms of development
of the deslgn enterprise land which
is mow bisected by the Norwalk River,
a relocation of the river to the west,
adjacent to the raillroad track, as
shown on Plan B, wuld be the most
effective utilization of the land.

Asks why the cost of flood protection
work is so much more downstream than
upstream of Wolfpit Road. Why can't
the lower project provide a senic
river similar to that proposed for
the upstream work.
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AND STATEMENTS READ AT HEARING

Exhibit .
No, Writer Interest Represented Summary of views or comments
1 Honorable Abrsham Ribicoff, State of Connecticut In letter dated 17 May 196€,

U.S. Senator

2 N. Paul Tedrow,
State Conservationist

I

Boward S. Ives,
Commissioner

Soll Conservation Service,
U.S. Dept. of Agriculture

Highway Department
State of Connecticut

the Senator states that every
effort must be made to insure
that the terrible loss of life
and property caused by the flood
of 1955 does not occur again.

An effective flood control pro-
ject for the Norwalk River will
be an important step in this
direction.

Sutmits copy of Norwalk River
Watershed Work Plan developed
under Public law 566 with jetter
dated 26 May 1966. He indicates
pleasure that preliminary studies
by Corps of Engineers indicate
feasibility of local protectign
work in Wilton. Plan of P. L.
566 work in the upper basin area,
forwarded to Bureau of the Budget
on 30 December 1965, recognized
the need for protection in the
downstream area covered by the
Corps of Engineers. He looks
forward to continued cooperation
between the two Departments.

In letter dated 25 May 1966, the
Commissioner indicates that plans
will require close coordination
among the U.S. Soil Conserv:tion
Service, the U.S. Army Engineers
and the Connecticut Highway Dept.
especially in the vicinity of the
proposed crossing of the Norwalk
River by relocated Route U.5. 7
just south of Route 33 interchange

The Dept. will continue to cooper-
ate in the development of plans of
the three agencies.
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_Part II (cont)

Intersst Represented

Summary of views or comments

Exhibit
No, Writer
i" Ph‘o Alfred Jc Hwadi,

LA

Asst., Director

Mr. Travis S. Roberts,

Board of Fisheries and
Game, State of Conn.

Dept. of the Interior, Fish

Acting Regional Director & Wildlife Service

Mr. H, Dongld Harris
Vice-Chairman

Wilton Zoning and Plan-
ning Comm.

In a letter dated 5 May 1966,
incloses and concurs in a

report dated 15 April 1965 by
the U.S. Fish & Wildlife Service,
Buresu of Sport Fisheries and
requests that it be read into
the hesring record.

Report, dated 15 April 1965,
restated agreement to modify
pilot channel to "V* shape

with 3-foot depth and 15-foot top
width to concentrate flows to
revent fishery losses.

In letter dated 26 May 1966,

the Commission notes that new
developments have been relatively
unhindered by establishment of
encroachment lines. Plan B is
unacceptable as it wuld adversely
affect the Arrowhead Road resi-
dential community and seriously
reduce Manson Lab parking area.
Plan A should be revised to
preserve trees and create a rec-
reation srea. In summary: con-
sider reducing flood protection
design, landscaping, channel
improvement, and sharing bridge
facllities to reduce casts.
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Part II (Cont2

Sumnary of views or comments

Exhibit

No, Writer Interest Represented

6 Mr. Thomas T. Adams, Arrowhead Community
Attorney Association, Inec.

7 A.H. Munkenbeck, Jr. Perkin-Elmer Corp.

Secretary and General
Counsel

Letter dated 26 May 1966, states
that all Arrowhead homes will be
affected by either plan; questioans
the value of the improvements;
opposes Plan B in any form; and
would support a modified version of
Plan A that wuld preserve the trees
along the east bank of the Norwalk
River. Recreational facilities
could be provided at the two gravel
pits north of Arrowhead Road.

In letter dated 26 May 1966, the
Company favors Plan A with reservations
and opposes Plan B, since the latter
would interfere with property rights

of land owners, destroy a septic field,
and limit building sion at thelr
new plant (Manson Lsb). Questions the
high degree of protection; the replace-
ment of bridge at their new planmt; and
wants to know whether the project would
affect their alternative fire protection
water tower and river storage basin

at their main plant. Regardless



Part II (cont

Surmary of Views or comments

Exhibit
No, Writer Interest Represented
7 A. H. Munkenbeck, Jr. Perkin-Elmer Corp.
(eont) Secretary and General
Counsel
8 Leon H. and Beatrice Residents of Wilton,
B. Reynolds
>
LR
(=)
9 Stanley and Ruth Residents of Wilton,
Brown

of plan adopted, Grist Mill
Road bridge should be replaced
as problem No. 1.

In letter dated 25 May 1966,
they and the members of Arrow-
head Road Association are
distressed because dikes would
replace the natural beauty of the
area. Believe upstream flood
control measures could take care
of any future floods. Do mot
favor any plan; however, would
accept a modified Plan A,
retaining the area in natural
state and the trees on the east
bank of the river.

In letter of 26 May 1966,
express concern over and dis-
approval of Plan B, This plan
would eliminate two residences
and destroy the very heart and
nature of the Arrowhead Road
community. They believe project
design is excessive. If flood
protection is necessary, a
modified Plan A, mreserving the
trees on the east bank would be
acceptable, Questions the expen-

diture of such great sums of
money for flood protection.
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Exhibit
No.

Part II (cont)

Writer

Interest Represented

10

Mr. louis L., Clemons

Resident of Wilton

Sumrry of views or comments

In letter of 19 May 1966,
writer strongly opposed to

Plan B. This plan would
eliminate two homes, destroy
the natural beauty of the
Arrowhead residential area,

and depreciate the value of the
remaining homes. Recommends
Plan A with modified channel
alignment. Channel would
follow the course of river

from Grist Mill Road bridge to
about 500 feet upstream of
Manson lab., then ina straight
course just behind the Holson
building; finally in a north-
west direction to proposed
Route 7, thus preserving the
large trees and vegetation
located along the east bank of
the river. Should provide
recreational facilities at the
two gravel ponds at the upper
end of project for Plan A.

This plan will lessen the burden
placed on the residential area
of Arrowhead Road. If any other
plan than Plan A is adopted,
considerstion should be given
to purchase at fair market
value of any residential

property located in the Arrow-
head Road Area.
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Part II (cont)

Exhibit
No. Writer Interest Represented Summary of views or comments
11 Mr. and Mrs. Robert V. Resident of Wilton In letter dated 25 May 1966,

Flouton

they state that prior to the
hearing no mention was made

of an alternative Plan B,

Why is there a difference be-
tween two Federal agencies in
designing for flood occurrences?
They object stremuously to
contemplated expenditures of both
Federal and municipal funds for
either Plan. Plans do not show
any methods of preserving the
beauty and natural vegetation
of the Norwalk River valley.
Question the need for a flood
project of this size. Design

features exceed any flood occur-

ring within the last 100 years.
Plan B would destroy the value
of their home amd property as
well as the adjoining Association
park amd recreation land. Were
not served notice of hearing by
the U.S. Army Engineers or the
Wilton Flood and Erosion Control
Board. Object to Plan A as it
would obliterate scenic, vege-
tation, and conservation features
of Norwalk River wvalley.(Ed.Note:
Hearing Officer explains the
basic differences in methods of
approach used by the two agencies)
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APPENDIX B
HYDROLOGY AND HYDRAULIC ANALYSIS
1. INTRODUCTION

This appendix presents a general description and climatological
and hydrological data for the Norwalk River basin. Analyses of floods
of record, development of synthetic floods, effectiveness of various
flood control measures, and an hydraulic analysis of the recommended plan
are described in detail,

GENERAL DESCRIPTION
2. NORWAIX RIVER BASIN

The Norwalk River basin, located in Fairfield County in southwestern
Connecticut and eastern Westchester County, New York, has a total drainage
area of 58 square miles, The overall length of the basin in a north-south
direction is about 14 miles and the maximum width about 6 miles. A map
of the basin is shown on Plate B-l, The moderately rolling topography is
characterized by rounded hills and relatively flat valleys. Except for
the coastal region which is intensively developed for industrial, commercial,
and residential uses, the basin has a rural character, is covered with trees
and shrubs, and abounds in low swampy areas. There are several water
supply developments in the basin located principally in the Silvermine
River watershed.

3. NORWALK RIVER

The Norwalk River rises in the western part of Fairfield County in
the town of Ridgefield, Connecticut. The river then flows in a generally
southward direction, and empties into Long Island Sound within the city of
Norwalk, It has a total length of 20.4 miles. The main river channel from
Ridgefield to tidewater, at about river mile 1,5 in Norwalk, has an average
slope of 28 feet per mile., A profile of the Norwalk River is shown on
Plate B=2. The mile and a half long tidal estuary, from the mouth at
Norwalk Harbor to Wall Street bridee in Norwalk, is navigable and is widely
used by commercial and pleasure boating interests. Principal tributaries
of the Norwalk River are the Silvermine River and Comstock Brook,

a, Silvermine River. The watershed of the Silvermine River drains
23 square miles, a considerable portion of which has been developed for
water supply purposes by private industry. The river has a total length of
10,7 miles and an average slope of 60 feet per mile from the town of
Ridgefield to the confluence at river mile 3.2 on the Norwalk River.




b. Comstock Brook, Comstock Brook joins the Norwalk River at river
mile 8.7 near Wilton Center. It has a drainage area of 7.3 square miles
and an overall length of 6 miles. The average slope from the headwater
to its mouth is about 86 feet per mile,

4o CLIMATOLOGY

The Norwalk River basin has a variable climate. The New England
south coastal region frequently experiences periods of heavy precipitation
produced by local thunderstorms and larger weather systems of tropical
and extratropical origin. The basin lies in the path of the prevailing
"westerlies" which generally travel across the country in an easterly or
northeasterly direction, producing frequent weather changes.

a., Temperature. The mean annual temperature of the Norwalk River
Basin is about 50°F., Average monthly temperatures vary widely throughout
the year, ranging from 70°F. in July and August to 28°F. in January

and February. Extremes in temperatures range from occasional highs of
above 100°F. to lows of -20°F, Freezing temperatures may be expected

from the latter part of October until mid-April. The mean, maximum, and
minimum monthly and annual temperatures at Norwalk, are shown in Table B-l,

b, Precipitation. The mean annual precipitation over the Norwalk
River basin is about L8 inches. The distribution of the mean precipitation
is approximately uniform throurhout the year. However, monthly extremes
ranged from a high of 17.23 inches in October 1955 to 0,03 inch in May 1903,
Table B-l summarizes the monthly and annual precipitation at Norwalk,

c. Snowfall, The average annual snowfall over the Norwalk River Basin
is about 3] inches. The mean, maximum, and minimum monthly and annual snow-
falls at Norwalk are shown in Table B-l.

d. Snow cover. Significant depth of snow covers the basin sporadically
from December through mid-March. The water content of the snow cover,
however, seldom exceeds 1 inch and continuous cover lasts only for short
periods due to the moderating effect of Long Island Sound.

e. Storms,

(1) General. The Norwalk River basin has experienced four
general types of storms:

(a) Extratropical continental storms which move across the
basin under the influence of the prevailing westerlies;

(b) Extratropical maritime storms which originate and move
northward along the eastern United States coast;

(¢) Storms of tropical origin; some of which attain hurri-
cane magnitude;

(d) Thunderstorms produced by local convective activity or
more general frontal activity.

B=2



(2) September 1938 storm. A stationary cold front along the
Atlantic coast was overrun by a rapidly moving tropical hurricane, pro-
ducing record-breaking rainfall over large areas of Connecticut, Massa-
chusetts, Vermont and New Hampshire. The storm started as light rain which
gradually increased in intensity over a li-day period, becoming a heavy
downpour. This sequence of rainfall was especially conducive to high peak
discharge due to the filling of ponds, lakes and swamps and saturation of
the soil surface before the intense rainfall occurred. Moreover, rainfall
during the previous month had been heavier than normal. The storm totals
were 10,66 inches in Norwalk and 10.06 inches in Wilton for the period
17-21 September. The hurricane produced abnormally high tides in Long
Island Sound and in the lower Norwalk River.

(3) March 1953 storm. The series of storms which struck New
England during March 1953 produced record monthly amounts at many locations.
The storms were due primarily to a series of low pressure centers developing
along the middle Atlantic coast that moved northward to New England under
the influence of moisture laden southerly winds aloft. The normal north-
eastward movement of these weather systems was blocked by high pressure
centers that persisted for most of the month over the northwestern Atlantic
Ocean. Rainfall over the Norwalk River basin averaged about 7 inches for
the most intense period of 12-16 March 1953,

(4) August 1955 storms. In August 1955, two hurricanes (Connie
and Diane) struck the southern New England area within a one-week period.
The storm which accompanied hurricane Diane on the 17th to 20th produced
record floods in many streams., These rains fell on ground previously
saturated by rainfall from hurricane Connie which occurred on the 1llth to
15th, Rainfall totals at Norwalk for the 2 storm periods were 8.23 and
13,39 inches, respectively. Tides along the Connecticut coast were not
abnormally high during these storms.

(5) October 1955 storm. The storm of 14~17 October originated
as an extratropical low pressure area off the Florida coast. The low
pressure system became stalled off the New Jersey coast when a strong
high pressure area located in the vicinity of Labrador. and the Gulf of
St. Lawrence blocked its northward course. The warm, moist tropical air
circulating about the low pressure area overran the cooler air mass of
the high pressure system and intense rainfall resulted over much of southern
New England. This storm produced record floods in the Connecticut coastal
streams. Rainfall over the Norwalk River basin averaged about 13 inches
for the period =17 October. In addition to the fresh water flooding,
tides in Long Island Sound reached a maximum of about L feet above the
predicted normal. These abnormal tides occurred over a period of about
72 hours.




TABIE B-l -

CLIMATOLOGICAL DATA AT NORWALK, CONN,

MONTHLY TEMPERATURES MONTHLY PRECIPITATION  MEAN MONTHLY SNOWFALL
TDegrees Fanrenheit) (In Inches) (Average Depth in Inch)
Period of Record 1892 - 1965 1892-1965 1898-196L

Month Mean  Maximum  Minimum Mean Maximum Minimum  El feet msl

January 27.7 70 -22 3.51 7.35 5k 8.6

February 28,1 70 -20 3.L0 7.6 W9 10,1

March 36.6 87 -6 L.12  12.L2 .23 - 5.8

April W75 92 9 3.81 8,60 77 1.3

May 5845 96 2l 3.89 10,78 403 0

June 67.3 100 b 3.29  10.54 o1l 0

July 7243 102 L2 L.05 11,81 .65 0

August 70,2 104 3L 14.66 15,80 .27 0

September  63.6 102 28 3.8 15.6L .23 0

October 52,9 - 90 16 3.62  17.23 L6 0.1

November 11,8 83 - L 3.80 8,86 o 76 1.2

December 30,6 71 =16 3.7h 8.56 .85 © 7.0

ANNUAL L9.8 oy =22 L6.58 62.95 33.67 3k.3



5. STREAMFLOW

Since September 1962, the U,S. Geological Survey has operated a
recording stream gaging station at South Wilton, Connecticut. Due to the
short period of record of this station, only streamflow records for the
Saugatuck River near Westport, a contiguous watershed, are shown in Table B-2.

TABLE E-2

MONTHLY RUNOFF
TIn cfs/sq. mi.)

Saugatuck River Near
Westport, Connecticut
DA = 77.5 Square Miles

Month Mean Maximum Minimum
January 2.25 5,75 0,60
February 2,38 L.62 1.27
March L.22 8.1k 1.86
April 3.27 5.38 1.15
May 2,13 | 3.60 0.83
June 1.01 2.81 0.15
July 0.L2 1.37 -0,06
August 0.52 3.98 -0,07
September 0.34 1.19 -0,01
October 0.90 11,20 -0,13
November .71 6.53 0,19
December 2,17 L.27 0.37

ANNUAL 1,78 2.81 0.95



6. TIDE DATA

The mean tide range in Norwalk Harbor is 7.1 feet which extends
from mean low water 3.3 feet below mean sea level to mean high water of
348 feet above mean sea level, Mean high and maximum high ‘spring tide
levels are about L.U4 and 5.7 feet msl, respectively. The maximum experi-
enced tide is 10,8 feet which was produced by the hurricane of September
1938. A tide-frequency curve for Norwalk Harbor, based on 147 years of
combined tide gage records, high water marks, and historical accounts is
shown on Plate B-3,

7o FLOOD HISTORY

a. General, Prior to 1930, the history of floods in the Norwalk
River is very sketchy. Major, basin-wide flooding has been relatively
infrequent; however, minor damages have been experienced repeatedly in
low-lying developments at isolated locations on the flood plain. Floods
have generally resulted from intense rainfall alone although records indicate
that snowmelt runoff has also contributed to high flows on occasions.
Except in the lower reach below Wall Street in Norwalk, abnormally high
tides do not affect the level of flooding in the Norwalk River.

bo ngor flOOdS.

(1) September 1938, The hurricane of September 1938 produced
record tide levels in the lower reach of the Norwalk River below the Wall
Street bridge. The flood accompanying the hurricane washed out a section
of Bishop's Dam located between Cross Street and New Canaan Avenue, and
inundated low areas adjacent to the river near Perry Avenue. The peak flow
in the river was estimated to be 3,500 cfs below the confluence of the
Silvermine River and 2,000 cfs at Perry Avenue on 21 September,

(2) March 1953, On 13 March the Norwalk River overflowed its
banks in Norwalk and caused minor damage to a utility company, one manu-
facturing plant and several residences. No estimate of the discharge was
made.,

(3) October 1955, The flood which resulted from the storm of
14~17 October greatly exceeded all previous recorded events in the Norwalk
River. The average rainfall o¢er the basin for the 72-hour period was
about 13 inches., Abnormally high tides accompanied the storm and the water
level in Norwalk Harbor reached elevation 7.9 feet msl.

The peak discharge on 16 October near Branchville (drainage area
7.5 square miles) was estimated by the U.S. Geological Survey to be 3,100 cfs,
The estimated peak discharges during this flood at Wilton, South Wilton
and Norwalk are shown on table B-3, Hydrologic data for the October 1955
flood are shown on Plate B-5,

B=6



TABIE B3

OCTOBER 19?; AND
STANDARD PR DS

SPF
October Modified
Drainage 1955 Natural by
Location Area Flood SPF SCS Plan
(sq. mi,) (cfs) (efs) (efs)
Norwalk River
Wilton 25.9 7,800 10,700 8,400
South Wilton 31.3 8,300 12,900 10,800
Perry Avenue (Norwalk) 33.0 8,600 13,700 11,500
Wall Street (Norwalk) 58.0 11,000 19,000 17,000
Silvermine River
At Mouth 23.0 6,600 8,800 -

A The October 1955 flood caused extensive loss throughout the Norwalk River
basin, damaging many buildings, washing away several bridges and inundating
the communities of Wilton, South Wilton, and Norwalk to considerable depths,

The October 1955 flood profile in the Norwalk River, shown on Plate B-2,
was determined from a high water mark survey following the flood,.

c. Flood frequency. The frequency of percent change occurrence of
peak discharges at selected locations along the Norwalk River was determined
' by procedures described in ER 1110-2-1450. Because of the short period of
discharge records on the Norwalk River (1962 to present), the discharge-
frequency curves were developed by relationships with the Saugatuck River
near Westport, Connecticut and the Still River near Lanesville,Connecticut.
The statistical analyses for these statipns were based on about 35 years of
record. A skew coefficient of 1.0 was adopted for all locations in the basin.
Discharge-frequency curves for selected locations in the basin are shown on
Plate B-l. '

8. ANALYSIS OF FLOODS

The flood of October 1955 was analyzed in detail in order to determine
the hydrologic characteristics of the Norwalk River basin. These studies
provided the basis for the derivation of synthetic floods, General con-
clusions resulting from the analysis of the floods of record in the basin
are as follows:

a. The Norwalk River basin contains numerous swamps which provide

B-7



effective natural valley storage during floods.

b. The lower reach of the river, below Wall Street bridge, is a tidal
estuary and adjacent properties are susceptible to infrequent shallow flood-
ing from a combination of stream flow and abnormal tides.

c. The Norwalk River is a coastal basin and floods usually have
resulted from intense or prolonged rainfall alone. However, in March 1936
and March 1953, snowmelt runoff also contributed to the high flows.

d. The New York, New Haven and Hartford railroad bridge between Wall
and Cross Streets in Norwalk is an obstruction to major floodflows, but
does not affect flows within the proposed project area,

9. STANDARD PROJECT FLOOD

a. General, Standard project flood hydrographs were developed for
the Norwalk River at Wilton, South Wilton, Perry Avenue (above confluence of
Silvermine River), and at Wall Street in the city of Norwalk. These hydro-
graphs were derived from synthetic unit hydrographs and standard project storm
rainfall, as described in EM 1110=-2-1411,

b. Standard project storm, The standard project storm was oriented
over the basin so as to produce the most critical conditions at the above
locations. The average basin rainfall was determined for a drainage area
of 50 sq. miles. Losses from infiltration, surface detention, and trans-
piration were assumed at a maximum rate of 0.1 inch per hour. A summary
of the adopted standard project storm data are as follows:

Standard Project Storm Rainfall 11,60 inches
(24 hours)

Total Losses | 2,19
Rainfall Excess (2, Hours) 9.41 inches
Maximum 2-Hour Rainfall L.74 inches

c. Unit hydrographs. Six~hour synthetic unit hydrographs, shown on
Plate B=5, were developed for the index stations at Wilton and South Wilton,
Pertinent data on these unit hydrographs are as follows:

Wilton-Drainage area 25,87 square miles
t

p = 5.0 Ct = 1,35
dp =51,5 6L0C, = 260
W50 = 9,3 hours (LLca)‘3 = 3,7

W75 = 4.9 hours

B-8



South Wilton =Drainage area 31,25 square miles

1"p = 5.5 Ct = 1,3,
9% =513 c’nuocp = 280
W50 = 9,5 hours (llca)'B- L.1

W75 = 5,0 hours

d. Standard project flood, Rainfall excess values of the standard
project storm were applied to the adopted 6-hour unit hydrographs at Wilton
and South Wilton. The resulting standard project flood hydrographs are shown
on Plate B-5. Standard project flood discharges at other selected locations
in the basin were determined from relationships of  the hydrologic character-
istics, Peak ordinates of the natural standard project floods and as
reduced by the Soil Conservation Service (SCS) system of reservoirs are shown
on preceeding Table B=-3,

10. PROJECT DESIGN FLOODS

Project design floods at the damage areas in Wilton, South Wilton
and Perry Avenue and Wall Street in Norwalk were generally equal to the
developed standard project flood as modified by the SCS system of dams. The
standard project flood (12,900 c¢fs) in the recommended project area at South
Wilton i8 about 55 percent greater than the October 1955 record flood
(8,300 cfs). . B

FLOOD CONTROL PLANS

11, GENERAL

The recommended flood control plan for the Norwalk River basin was
developed jointly by the U.S. Department of Agriculture, Soil Conservation
Service (SCS) and the Corps of Engineers and includes reservoirs and local
protection projects. The most feasible plan was found to be a system of
floodwater retarding structures in the headwater area above the center of
Wilton and channel improvement projects at Branchville, Georgetown, Wilton
and South Wilton,

12, SOIL CONSERVATION SERVICE WATERSHED WORK PLAN

The approved SCS watershed work plan for the Norwalk River basin,
shown on Plate B-1l, includes land treatment measures, 3 floodwater retarding
structures, 2 multi-purpose floodwater retarding and wildlife enhancement
structures and channel improvements. The SCS report states that "the plan
is based on a level of protection against floods expected to occur up to a
frequency of about once in a hundred years." The average stage reduction
attributable to these projects in the reach from the center of Wilton to
South "ilton during a recurrence of the October 1955 flood under existing
conditions is about 1 foot. The effects of the watershed work plan on the
record flood of October 1955, and the standard project flooi are shown on
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Plate B-5,
13, RECOMMENDED CORPS OF ENGINEERS LOCAL PROTECTION PLAN

a, QOeneral, The recommended Corps of Engineers local protection plan
for South Wilton extends from Grist Mill Road bridge in Norwalk to the
proposed relocated Route 7 river crossing in South Wilton includes dikes,
floodwalls, channel improvement, and interior drainage facilities,

The channel generally consists of a 60'-65' wide trapezoidal section
with L4 on 1 side slopes in rock, 1 on 2 sideslopes in earth cut, and 1 on
2% side slopes in diked sections, The proposed channel has an invert slope
of 0,42l percent from about Station L+00 to Station 95+70, and a stepped
invert in the rock cut section between Stations 95+70 and 97430, A
triangular-shaped pilot channel will be constructed along the centerline to
insure self-cleaning velocities to minimize meandering, and to concentrate
flows for fish during low flow periods, Channel sections were determined by
the physical limitations within the channel reach and the 65-foot wide Kent
Road bridge which is to be retained,

The proposed project will provide the most efficient overall combination
of channel and dike cross sections and will minimize the costs of modification
of river crossings and interior drainage facilities., The project will
provide a high degree of protection to the largely commercial and industrial
developments on the South Wilton-Norwalk flood plain, The plan of improve-
ment and profiles are shown on Plates B-6 and B-7. Other projects studied
by the Corps are described in Appendix D,

b. Water surface profiles, The water surface profile of the standard
project flood was computed by conventional backwater methods assuming rough-
ness coefficients of ,030 in earth and .OLO in rock. Principal hydraulic
controls within the reach will be: (1) Winnepauk dam (existing), (2) a
high velocity channel excavated in rock above the Grist Mill Road bridge,

(3) Perkins-Elmer Company bridge (to be reconstructed), (L) Kent Road

bridge (existing), (5) Getman-Judd Lumber Company bridge (to be reconstructed),
(6) Perkin-Elmer bridge (formerly Manson Laboratories) (to be reconstructed),
and (7) Arrowhead Road bridge (to be reconstructed)., The average sub-
critical velocities will vary from about 8 to 13 fps except in the rock-lined
channel above Grist Mill Road bridge where supercritical flow may attain a
velocity of 18 fps.

c. Superelevation. The horizontal curvature of the improved channels
near Manson Laboratories and the Perkin-Elmer Company will produce a super-
elevated water surface, The computed superelevation varied from 1.0 to
1.5 feet. Adequate heights of protection will be provided in the channel
reaches where superelevation is determined to be necessary.

d. Tractive forces and riprap requirements, Stone riprap protection
will be provided on the riverside slope of dikes, metal bin-type walls, and
on the channel side slopes where the natural materials have been disturbed,
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The maximum unit tractive forces were computed and the minimum average
riprap thicknesses (DSQ minimum) were determined by methods described

in the draft report: “"Criteria for Graded Stone Riprap Channel Protec-
tion," dated 20 April 1966. From chart 9 of the subject draft,

assuming a specific weight of stone of 165 pounds per cubic foot, the
resulting Dgg minimums vary from 0.7 foot in the straight channel reaches
to l.l; feet beneath Kent Road bridge., The maximum unit tractive forces
vary from 2,9 to 5,8 pounds per square foot.

e. Freeboard., A minimum freeboard of 3 feet will be provided
between the design water surface and the top of protection. The design
water surface upstream of the existing Kent Road bridge will be at about
the elevation of the lowest member. Three feet of freeboard is provided
at all reconstructed bridges.

INTERIOR DRAINAGE

1, CRITERIA

The interior drainage system has been designed for a 1lO=-year storm
(2,0 inches/hour) coincident with low river and a l-year storm (1,2 inches/
hour) coincident with a high river stage. The drain layout is such that
no ponding caused by backup in the new drains would occur for either of
the abowe conditions. For this reason, neither sluice gates nor flap gates
have been provided on any of the new gravity outlets., A 2-year storm,
coincident with a high river stage, would cause only slight ponding in a
small portion of the low area located on the west side of the Norwalk River
at Station 29+00,

15, GENERAL

The new interior drainage system will consist, generally, of
collection drains behind, and parallel to, the dike, These drains will
discharge, by gravity into the Norwalk 3iver. Since the hydraulic gradient
of the river (including obstructions) is steeper than the hydraulic
gradient of the interior drains, there is no backup of flow into the drains
to cause water to flow out of the manholes, even with a high river stage
coincident with a l=year storm, The system is shown in detail on Plates
B-6 and B-7,

16, EXISTING DRAINS

Existing drains and culverts which discharge into the river, by way of
ditches and streams, will be extended by piping to the river in most cases,
The exceptions are at Station 50400 where no extension is required and
Station 27+00 where the existing culvert will be connected to the new
interior drain.,

The existing 30=inch drain which discharges at Station 39+00 is under-
sized for a 1lO-year storm {drainage area is 300 acres). This size has
been maintained for the extension, however, since an increase in size for
the new drain would not increase the capacity of the existing 30-inch drain,
and since excess runoff will flow without damage across the Manson Lab.

parking area into the channel,
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APPENDIX C
FLOOD LOSSES AND BENEFITS

1. DAMAGE SURVEYS

A damage survey of the Norwalk River, made following the record
flood of October 1955, was reviewed in recent months. The survey
consisted largely of door-to-door interviews and inspections of the
various residential, commercial, public and industrial properties
in the flooded areas of Norwalk and Wilton, Information obtained
included the extent of areas flooded, descriptions of properties,
including economic and physical changes since the 1955 flood, the
nature and amount of damages, depths of flooding, highwater ref-
erences, and relationships between the 1955 flood level and other
flood stages, Damage estimates and depths of flooding were gen-
erally furnished by property owners or tenants. Investigators
prepared alternative estimates when, in their judgment, estimates
of owners or tenants were unrealistic or unrelisble, The investi-
gators also made estimates if information was not available from
owners or tenants, Sampling methods were used where similar-type
properties were subject to the same depth of flooding., The review
survey extended the coverage of the data from the Norwalk-Wilton
line to the center of Wilton on the main river and also appraised
the losses which might be expected on the Silvermine River in
Norwalk, Wilton, and New Canaan. The review of previously-surveyed
properties was made to determine the changes in business activities
of the larger industrial plants which were included in the original
survey, and to estimate damages to new properties in the flood area.

Sufficient data were obtained to derive recurring loss estimates
for (1) the October 1955 flood stage, (2) a stage 3 feet higher, and
(3) intermediate stages where marked changes in damage occur. The
stage at which damage begins, referenced to the 1955 flood stage,
was also determined.

2. LOSS CLASSIFICATION

Flood loss information was recorded by type of loss and by lo-
cation, The types of losses included urban (residential, commer-
cial, public), industrial, highway, railroad, and utility. Primary
dlosses were evaluated including (1; physical losses such as damage
to structures, machinery and stock, and the cost of clean-up and
repairs, and (2) non-physical losses such as unrecoverable loss of
business and wages, cost of temporary facilities and increased cost
of operation, Losses resulting from physical damage and substan-
tially all of the related non-physical losses were determined by
direct inspection of flooded properties and evaluation by property
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owners, field investigators, or both, for industrial, public, and
commercial installations. For residential properties, when esti-
mates of non-physical losses were not available from the owner,
estimates were based on an established relationship between physi-
cal and non-physical losses for similar properties in the survey
and similar areas., No evaluations were made of intangible damages
including such items as loss of life, hazards to public health, and
impairment of national security,

3. RECURRING LOSSES

Stage-damage data for individual properties were summarized by
reaches with relatively uniform hydraulic characteristics through-
out, Stage-damage curves, referenced to the peak elevations expe-
rienced in the record flood of 1955, were developed to reflect the
magnitude of recurring losses at various stages of flooding above
and below the experienced flood for each of the studied reaches on
the Norwalk River, The recurring losses used in development of the
stage-damage relationships reflect the economic and physical condi-
tions existing in the basin in 1965, A recurrence of the stages of
the 1955 flood would cause losses in Norwalk and Wilton estimated
at $6,650,000 and $1,100,000, respectively, at 1966 price levels,
Table C~-1 1ists recurring losses by location and type in the study
area, :

TABLE C=~l
RECURRING OCTOBER 1955 FLOOD LOSSES
BY TYPES OF LOSSES

Along Silver- Total
Type : Norwalk Wilton mine River losses
Industrial  $6,030,000 $ 245,000 - $6,275,000
Urban 585,000 800,000 $200,000 1,585,000
Highway 10,000 45,000 - 55,000
Railroad 15,000 5,000 - 20,000
TOTAL $6,650,000  $1,100,000 $200,000 $7,950,000

L. ANNUAL LOSSES

Recurring losses in the studied reaches of the Norwalk River
were converted to average annual losses to provide a basis for de-
termining annual benefits to be used in economic evaluation, . The
stage-damage curve for each reach was correlated with a stage-
frequency curve for the reach to produce damage-frequency curves
from which annual losses were derived in accordance with standard
Corps of Engineers practice., Plates C-1 and C-2 show the procedure
used in converting recurring stage-damage data to a curve of damage-
frequency for a typical reach of the Norwalk River, Average annual
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1o0sses for the studied reaches were found to be $360,000. Annual
Josses in the project area amount to $257,200 under present condi-

tions.
5. FUTURE ANNUAL 1LOSSES

In addition to damages which would result to existing facili-
ties from future floods, there will be damages to facilities to be
built in the flood plain under future conditions. There are some
25 acres of land zoned for designed enterprise in lots of at least
5 acres in size in the area considered for protection, Based on a
unit loss per acre established for the type of industry which Wil-
ton zoning laws permit, future annual losses in the project area
were estimated to be $L0,000 for the 25 acres of land when occupied
by permitted construction. At the current rate of growth in con-
struction in the Wilton area, the entire 25 acres will be built
over before the recommended project is completed.

6. BENEFITS

a. Tangible Benefits

Flood damage prevention benefits were derived from damage-
frequency curves developed using standard Corps of Engineers pro-
cedures. The flood damage prevention benefits were derived as the
difference in annual losses without protection and those losses re-
maining after construction of the recommended project. Annual bene-
fits to the recommended project were derived with the project acting
before the construction of five floodwater retarding structures by
the Soil Conservation Service and amount to $216,500 under present
conditions and $250,500 under conditions at time of project comple-
tion., Benefits were also derived considering the recommended proj-
ect acting after the construction of the SCS plan and acting in a
system with the SCS structures without priority. Benefits to the
project acting after the construction of the SCS plan amount to
$150,580 under present conditions and $174,000 under post-project
conditions. Benefits to the project acting in a system with the SCS
structures without priority amount to $168,L00 under present condi-
tions and $193,200 under post-project conditions. Without priority
benefits assigned to each project are the total joint benefits ap-
portioned to each project in the ratio of its effectiveness acting
alone or first in the system. A summary of the benefits for the
plans investigated is shown on Table C-2,

b, Intangible Benefits

The project would also provide significant benefits which
are not susceptible to monetary evaluation. The possible loss of
1ife, the dangers of disease arising from polluted flood water and
the feelings of insecurity and worry among area residents would be
greatly reduced by construction of the project.

c-3



TABLE C«2

NORWALK-WILTON,
ANNUAIL I0SSES AND BENEFITS
(1966 Price Level)

CONNECTICUT

Channel Design Flow ~ c.f.s.

6,100 8,300 10,800 12,900 1,300
Annual Loss $297,200 $297,200 $297,200 $297,200 $297,200
SCS Plan First
Annual loss after SCS plan 210,000 210,000 210,000 210,000 210,000
Annual benefit to SCS plan 87,200 87,200 87,200 87,200 87,200
Annual loss after SCS & ,

Corps plan 41,000 39,000 36,000 29,200 22,300
Annual benefit to Corps )

plan 169,000 171,000  17L4,000” 180,800 187,700
CORPS Plan First ‘

Annual loss after Corps

plan 59,900  5L,500 k6,700 38,700 31,500
Annual benefit to Corps

plan 237,300 242,700 250,500 258,500 265,700
Annual loss after SCS &

Corps plan 111,000 39,000 36,000 29,200 22,300
Annual benefit to SCS plan 18,900 15,500 10,700 9,500 9,200
ANNUAL BENEFITS WITHOUT PRIORITY
Total Joint Benefits 256,200 258,200 © 261,200 268,000 27L,900
Corps Plan 188,200 190,200 193,200 200,000 206,900
SCS Plan 68,000 68,000 68,000 68,000 68,000

JOTE:  Benefits cited lie solely within the local protection project
area., Additional benefits in other reaches will accrue to SCS
reservoir plan,
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APPENDIX D
FLOOD CONTROL PLANS

1. GEOLOGY

a. Regional Geology and Topography. The Norwalk River drain-
age area is located on the southern coastal section of the western
Connecticut Highlands. The area is of moderate relief and gener-
ally maturely dissected with a north-south drainage system conse-
quent to the regional slope. Steep-sided, rock-controlled valley
walls, thinly mantled by deposits of bony glacial till and wide
valleys choked with glaciolacustrine deposits typify the valley
crogs section of the area. Karrow rock-controlled gorges of hard
resistant rock occur at intervals along the stream profile and
restrict its normal meandering course in areas of deep glacial
lake deposits. The depth of the glaciolacustrine materials depos-
ited in ice-dammed lakes were largely controlled by former dis-
charge channels in the valley walls which were abandoned during
glacial recession. These abandoned spillways varied over the
length of the Norwalk River from elevation 600% at the headwaters
to elevation 90 at the mouth., The lake deposits now appear as
step-like terraces along the valley profile separated by areas of
steeper gradient where the stream crosses resistant rock ridges.

Bedrock of Paleozoic Age is exposed along the valley walls
and in resistant spines protruding through the valley deposits.
The principal rock varieties of schists and gneiss have been exten-
sively intruded by granitic bodies. This intrusion has produced
a massive, blocky rock structure which in most areas displays 1lit-
tle structural weakness along the planes of foliation.

b. Surficial Geology. The Norwalk River in the project area
flows for a distance of approximately 10,000 feet over a series of
glaciolacustrine deposits. The upper elevations of these deposits
vary from elevation 160 feet at the upstream end to elevation 140
feet 1,000 feet upstream of the downstream limits of the project.
The stream meandering has been controlled by a bedrock spine pro-
Jjecting from the west wall of the valley midway of the project and
by & narrow rock gorge at the downstream limits. The nature of
the valley deposits are exposed in several draglined gravel pits
and typically consists of bony sand and gravel having a thickness
estimated as being in excess of 30 feet. These gravelly deposits
are overlain in much of the area by variable depths of silty sands
containing scattered local surface concentrations of boulders.
Large portiong of the present stream alignment are encroached on
by land fills of industrial and small business developments. These
fills are comprised of random materials consisting to a large degree
of rock blocks removed during land development adjacent to the
valley walls.

*¥All elevations are referred to mean sea level datum.
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. Subsurface water levels in the area approximate the stream
gradient profile in the area of free draining granular deposits
and would be expected to vary from elevation 140 feet at the
upstream project limits to elevation 110 at the downstream
limits. Minor variations will occur in areas where the free
drainage is blocked by artificial structures.

Bedrock is exposed in the project area at two primary loca-
tions. The first location is in a rock spine having a 50-foot
high, recently-excavated face of fresh, hard, and massive gneissic
granite located midway of the project. The rock structure has a
N-S vertical joint set and NGOKG, 75° dipping joint set which is
closely spaced at the surface becoming wider with depth. The
second location is in the downstream limits of the project where
granitic gneiss is exposed for a distance of approximately 1,000
feet. Structural weaknesses in this rock are controlled by N20°E
strike of foliation with a 60° dip to the east and a vertical
Joint set of approximstely NLOOW.

2. PROJECT DESCRIPTION

a. General. The recommended local protection project would
be aligned generally along the Norwalk River in Norwalk and Wilton,
Connecticut and would extend from below Grist Mill Road bridge in
Norwalk to a channel under the proposed Route 7 river crossing in
Wilton, a total length of 10,000 feet. An interior drainage system
would be included.

The project would provide proteection against the standard
project flood reduced by the water retarding structures approved
for construction by the Soil Conservation Service of the Depart-
ment of Agriculture. Project plans and details are shown on
Plates D-1 and D-2,

b. Channel Work. Channel improvement would, in general, be
trapezoidal in cross section. Starting at Station 103+50 (550
feet downstream of Grist Mill Road bridge) and extending upstream
about 950 feet (to Station 94+00) the channel excavation would be
in rock, with a bottom width of 60 feet. From Station 93+00 to the
upper limit of the improvement, the width would be 65 feet and
excavation would be in earth. Proposed side slopes for channel
excavation include: L on 1 in rock, 1 on 2 in earth without dikes,
and 1 on 2% where dikes are required.

To concentrate low flows for fish, a V-shaped pilot channel
three feet deep with 1 on 24 side slopes would be provided along
the channel centerline from Grist Mill Road bridge to the upper
limits of the project.



¢. Bank protection. Generally, the bank will be grade-filled
or in cut downstream of Kent Road bridge except on the east bank
at a commercial area where & metal bin-type wall would be provided.
Upstream from the bridge, the west bank would be grade-filled or
in cut for approximately 2,900 feet to the vicinity of Manson Lab.
Upstream of the laboratory, bank protection would consist of &
metal bin-type wall, about 250 feet in length, which would tie
into a 1,700-foot long dike extending northerly to about 300 feet
past Arrowhead Road and then veering northwesterly away from the
channel to tie into high ground north of Arrowhead Pond. The east
bank protection upstream of the Kent Road bridge would consist of
a dike extending 1,900 feet to high ground followed by cut or
grade £ill for about 700 feet and a dike continuing 1,700 feet to
the Holson Plant. A concrete wall, 350 feet in length, would pro-
tect the plant and tie into a dike which would extend about 1,300
feet to the upper limits of the improvement. A diked channel
adjacent to the proposed Route 7 embankment would direct the dis-
charge from Chestnut Hill Brook into the channel.

The dikes, in general, would consist of compacted earth fill
from channel excavation; have a top width of 15 feet for dikes
less than 10 feet high above landside ground surface and 25 feet
for dikes over 10 feet high; and have side slopes of 1 on 2% on
channel side and 1 on 2 on land side, Channel facing would be
Class "A" protection stone conforming to requirements of "Draft
Report, Criterion for Graded Stone Riprap," Headquerters, Depart-
ment of the Army, Chief of Engineers, dated 20 April 1966, All
protection stone would be processed to meet size requirements.
For cost estimating purposes for this report, 18-inch protection
stone was considered throughont the project except that 30-inch
protection stone was used on the outside of curves below and at
Kent Road bridge, and 24-inch protection stone for the outside
of curves in the vicinity of one of the Perkin-Elmer Facilities
(formerly the Manson Laboratories). A 12-inch gravel bedding
would be provided under all protection stone except for protec-
tion stone at metal bin-type walls, where 18 inches of gravel
bedding would be provided. The top and land side of the dike
would be topsoiled and seeded. A toe drain with perforated pipe
and risers would be provided in dikes 5 feet and higher above
landside ground surface.

Excavated materials which are unsuitable for use in the dike
or are in excess of the dike requirement would be spoiled in the
areas noted on the plans as "graded fill areas.”

d. Retaining walls and bridges. A concrete wall would be
provided to protect the Holson Plant, which is situated close to
the channel on the east bank. A low, metal bin retaining wall
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would be constructed on the east bank immediately downstream of
Kent Road bridge and on the west bank at the former Manson Lab-
oratories, where buildings preclude dikes. As part of the pro-
Jject, four new bridges would be built replacing existing ones
at the Perkin-Elmer plant, the Getman-Judd plant (for access to
their storage yard) the former Manson Laboratories and at Arrow-
head Road. Replacement of the Grist Mill Road bridge at the
lower end of the project would be done by others as part of the
new Route 7 highway.

e. Power transmission line. The alignment of the Connect-
icut Light and Power Company transmission line within the limits
of the proposed channel would be relocated outside of the project
work area, _

f. Intake structure for water tower. The structure would
be reconstructed in its present location with a lower intake
invert, and & basin in the bottom of the proposed channel having
a storage capacity of approximately 250,000 gallons for water
supply for fire-fighting purposes, equal to the existing facility.

8. Interior drainage. Construction of the recommended plan
of protection would disrupt interior drainage that now discharges
into the Norwalk River. Interceptor drains would be provided on
the land side of dikes and metal bin-type walls to conduct to the
channel by gravity all interior drainage and seepage through the
dikes and walls occurring during flood periods. The interceptor
drain lines would be constructed of reinforced concrete pipe
varying in size from 54 to 60 inches in diameter for the east
dike and of 36-inch size for the west dike and a 12-inch size for
the bin-type wall below Kent Road bridge.

Interior drainage for the area immediately upstream of Kent
Road bridge and adjacent to the east dike would be conducted to
below the bridge through 36~ and 48-inch concrete conduits.

Reinforced concrete pipe extensions would be provided for
existing drains and culverts which discharge intc the river except
at Station 27+00 where the culvert would be connected to the new
interior drainage system.

h., Channel flows studied. Five flows were investigated for
two alternative channel alignments: 6,400 cfs - the maximum flood
of record modified by upstream structures proposed by the Soil
Conservation Service; 8,300 cfs - the maximum flood of record
ummodified; 10,800 cfs - the standard project flood modified by
the Soil Conservation Service plan; 12,900 cfs - the standard pro-
Ject flood ummodified; and 14,300 cfs - a flow approximately
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one-third greater than the standard project flood modified by the
S0il Conservation Service plan. Widths of 60 and 65 feet and
various channel bottom gradients were also studied.

3. FOUNDATIONS AND EMBARKMENTS

a. Site Examination and Exploration. Site reconnaissance
together with pertinent data obtained from local construction pro-
jects, geological maps, and a limited number of foundation explorae-
tions provided the supporting subsurface data considered necessary
for the survey report.

Foundation explorations were made on two alignments and con-
sigted of four foundastion test borings and eight test pits. All
foundation test borings were continuously sampled in overburden
and cored & minimum penetration of 15 feet in rock. Test pits
were made with powered trenching equipment and bulk samples were
taken for testing. The record of foundstion exploration is shown

on Plate D-3.

b. Foundations. The proposed channel alignment is close to
the present river channel except upstream of station 30+00, where
it is economic to provide & relatively straight channel alignment
by cutting off the present river channel.

Rock is exposed along both river banks downstream of station
92+00, Upstream of station 92+00, the natural foundation, in gen-
eral, consists of sandy gravel overlain by a 2- to 5-foot layer of
medivum to fine silty sand. The natural foundation in some areas
is overlain by man-made fills built along both river banks for the
purpose of grading shopping center and parking areas., These fills
are generally thin and consist of overburden materials obtained
from local natural deposits.

The natural sandy gravel is highly pervious, contains a large
amount of cobbles and less then 10 per cent silt. The overlying,
medium to fine, silty sand contains 10 to 40 percent silt and is
less pervious than the sandy gravel.

c. Excavation. (1) Earth. The required channel excavation
is generally 5 to 15 feet deep. Before any deep excavation is made,
the entire channel area will be first stripped of about 2 feet of
topsoil for the purpose of avolding the mixing of orgeanic surface
goils with underlying sand and gravel materials which are to be
used in the construction of the compacted earth-fill dikes.



By providing gravity drainage features and by conducting the
excavation in a manner which will provide maximum gravity drainage,
it is anticipated that only the lower few feet of chammel excava-
tion will require underwater excavation.

(2) Rock. Channel excavation between station 92+00 and
station 103+50 will be primarily in granite gneiss rock. Maximum
depth of excavation will be about 17 feet and wdll be carefully
controlled because of the proximity of the excavation to the rail-
road and buildings.

d. Dikes. The dike heights are less than 15 feet above either
the proposed channel bottom or the landside ground surface. Due
to the highly pervious nature of the foundation, wherever the top
of the dike is more than 10 feet above the landside ground surface,
the width of the dike is increased to provide a longer seepage path.

Foundation and embankment seepage will be controlled by a
compacted crushed stone fill section which will extend 3 to 8 feet
below ground surface along the landside toe of the dike. The crushed
stone fill below ground surface will top the sandy gravel deposit
which underlies the less pervious sandy silt; in general, the deeper
penetrations are needed to provide required invert elevation for
gravitational drainage of the perforated metal pipe toe drain.

e. Concrete T-Walls and Metal Bin Walls, The concrete T-wall
will be founded 10 feet below ground surface on natural sandy gravel

foundation having ample shearing strength and bearing capacity. The
wall stem will rise less than 10 feet above landside finish grade.

The metal bin walls are less than 4 feet high above the land-
side ground surface and do not require any special provisions other
than the drainage features which are provided on the landside toe
as shown on Plates D-1 and D-2,

4, AVAIIABILITY OF CONSTRUCTION MATERIALS

a. Earth Fill Materials. Earth fill for construction of the
structures will be obtained from required excavations. If needed,
additional fill materials can be obtained by widening the channel
at the upper limits of the project from station 5+00 to station
15+00.

be Gravel Bedding. Gravel bedding material will be obtained
by selection of sandy gravel material from required excavations.
If additional quantities are needed, commercial gravel sources are
present at a dlstance of 10 to 25 miles from the site.
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¢c. Stone Protection and Crushed Stone Fill, Crushed stone
for £ill and riprap for stone protection is available from com-
mercial quarries within 4O miles of the project. These quarries
produce principally from a disbase basalt which will provide
processed durable stone of adequate shape and size to meet the
criteria specified in "Draft Report Criteria for Graded Stone
Riprap" and to meet all other design requirements.

d. Concrete Aggregates. An estimated quantity of 1,200
c.y. of concrete will be required. Aggregate investigations made
in conjunction with other flood control projects in the area have
determined that satisfactory materials can be obtalned from com-
mercial sources within & 25-mile haul distance.

5. REAL ESTATE

a., Character of the taking., The land teaking along the west
side of the improvement, beginning 550 feet downstream of Grist
Mill Road bridge and extending upstream to Kent Road bridge, would
include: industrial lend, a portion of a paved parking ares,
landscaped lawn, and a portion of a paved access road, all of
which is the property of a large research and development plant.
Above Kent Road bridge, the taking would include the Connecticut
Light and Power Company transmission line right-of-way, industrial
land, a portion of a lumber storage yard, the rear portions of
three homesites and a portion of a gravel company operation.

Along the east bank, beginning below Grist Mill Road bridge
and extending upstream to Kent Road bridge, the taking would
traverse five residential properties, a two-car garage, a commer-
cial property, an improved industriel site, and land along the
rear of a commercial shopping area. Above Kent Road bridge, the
teking would include, in upstream order: a small guest house,
two residential units, a small portion of a lumber storage yard
and building, a residential unit, potentially developable residen-
tial and industrial land, an active sand and gravel operation,
and a developed homesite including an old barn.

No costs are included for filled land adjacent to the improve-
ment because its increase in value is considered to offset any

damages.

b. Ewveluation. A careful and thorough search of the records
of both Wilton and Norwalk was made to obtain sales data. Knowl-
edge of the real estate market, obtained from this survey and
analysis, forms the basis for estimating the real estate costs for
this project. In addition, local assessors and well-informed
appraisers were interviewed to secure data and value estimates.
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¢. Severance damsges. Severance damages are predicated on
project proximity to structures and improvements, distortion of
plottage of residential and industrial sites, and loss or diffi-
culty of access.

d. Administrative costs. Administrative costs include sur-
vey and mapping of tract maps, title search, appraisal services,
negotiation and closing processes, and possible condemmnation pro-
cedures,

e. Contingencies. A contingency allowance of approximately
10% is considered reasonable to provide for possible appreciation
of property values from the time of this report to the acquisition
date and also for possible adjustments or refinements of the taking
lines or hidden ownerships which may develop.

f. Summary. A total of about 62 acres and 7 improvements
are required for the project of which 8.8 acres are water. The
estimated costs for lands and improvements total $1,220,000, of
which $380,000 would be the cost to the city of Norwalk and
$6840,000 the cost to the town of Wilton. Table D-1 summarizes the
real estate costs.

It is recommended that real estate interests be acquired
under easements in lieu of fee, although easement values will
equal fee values. Sound real estate practice indicates that sev-
erance damages will be reduced under easements as access o remain-
ders will be left with underlying fee ownerships.

TABLE D-1
SUMMARY OF REAL ESTATE COSTS
Land
8.00 acres industrial land @ $50,000 p/a= $ 400,000
1.08 acres commercial lend @ $45,000 p/a= 48,600
14.32 acres limited industrial land @ $20,000 p/a= 286,400
5.30 acres residential land @ $8,000 p/a= 42,400
. 16.32 acres sand and gravel @ $5,000 p/a= 81,600
8.83 acres water 0
8.15 acres fill areas 0
62.00 acres $. 859,000
Improvements 38,000
Severance Damages 165,000
Administrative Costs 47,000
Contingencies 111,000
- TOTAL $1,220,000



6. COST ESTIMATE

a. Basis of estimate. U. S. Geological Survey maps to a
scale of 1:2%,000 with 10-foot contours, and aerial photogram-
metric maps to a scale of 1"=200 feet with 5-foot comtours were
used in the study. Foundation conditions were determined by
field reconnaissance and foundation explorations. Quantities of
the principal construction items were estimated on the basis of a
preliminary design which would provide safe and adequate struc-
tures. Hydrologic and hydraulic criteria adopted for the design
of dikes, flood walls, interior drainage, and channel improvement
are discussed in Appendix B. Benefits attributable to the plans
are discussed in Appendix C.

Unit prices are based on average bid prices, adjusted to
1966 price levels, for similar projects in the area.

b. Contingencies, engineering, and overhead. To cover con-
tingencies, construction and relocation costs have been increased
20 percent. Costs of engineering, design, supervision, and admin-

jgtration are estimated lump sums based on knowledge of the pro-
ject areas and experience on similar projects.

c. Apportiomment of costs. In accordance with current policy,
local interests will be required to pay for all lands, damages, and
relocations, and to operate and maintain the project after comple~
tion.

d. PFirst costs. A detailed breakdown of first costs for the
recommended project is shown in Table D-2.



TABLE D-2

FIRST COST - RECOMMENDED LOCAL PROTEGCTION PROJECT

(1966 Price Level)

Item

Lands and Damages

Lands and Improvements
Severance and Administration
Contingencies

Total
Relocations

Perkin-Elmer Bridge
Perkin-Elmer Road
Perkin-Elmer Water Intake
Getman~Judd Bridge
Perkin-Elmer Bridge
(Pormerly Manson Ieb.)
Arrowhead Road Bridge
Conn. Light & Power Co.
Transmission Line
Contingencies

Sub-Total

Engineering and Design
Supervision and Administration

Total

TOTAL LANDS, DAMAGES AND
RELOCATIONS

D-10

NORWALK WILTON PROJECT
Estimated Estimated Estimated
Amount Amount Amount

$282,000 $ 610,000
64,000 154,000
34,000 76,000
$380,000 $ 840,000 $1,220,000
$ 57,000 $ 0
0 6,000
2,000 0
0 38,000
0 80,000
o] 71,000
0 10,000
12,000 41,000
71,000 246,000
8,000 26,000
6,000 23,000
$ 85,000 $ 295,000 $ 380,000
$465,000  $1,135,000 $1,600,000



TABLE D-2 (Cont'd)

Egstimated
Ttem Quantity Unit
CONSTRUCTION
"~ Channels and Canals
Site Preparation 42 Acre
Stream Control 1 Job
Excavation

Stripping 122,000 C.Y.

Common 222,000 C.Y.

Rock 16,300 C.Y.

Sub-Total
Contingencies
Dikes & Flood Walls

Dikes
Compacted Earth

Fill , 107,000 C.Y.
Compacted Crushed

Stone (3/4") 23,500 C.Y.
9"Crushed Stone (2"

to 8") 5,200 C.Y.
Gravel Bedding 42,400 C.Y.
Rock=-Borrow 49,200 C.Y.
18" Protection

Stone-Place 50,000 C.Y.
24" Protection

Stone-Place 8,000 C.Y.
30" Protection

Stone-Place 10,000 C.Y.
Protection Stone- .

Control Testing 1 Job
Random Backfill 29,000 C.Y.
Uncompacted Fill 40,500 C.Y.
Topsoil and Seeding 28,000 S.Y.
Seeding Only \ 23,500 s.Y.
8" ACCMP 2,800 L.F.
12" ACCMP 4,000 L.F.
15" ACCMP 3,400 L.F.

Unit Estimated

Price Amount Total
$ 300,00 $§ 12,600
L.S. 5,000
1.00 122,000
1.00 222,000
6.00 800

59,

90,600 $ 550,000
o.40 § k2,800
10.00 235:000
10.00 52,000
0.75 31,800
9.00  4h2,800
1,50 75,000
1.50 12,000
1.50 15,000
L.S. 40,000
0.20 5,800
0.20 8,100
0.60 16,800
0.20 4,700
3.00 8,400
3.50 14,000
4,50 15,300



TABLE D-2 (Cont'd)

Estimated
Item Quantity Unit
Dikes & Flood Walls
{Cont'd)
Flood Walls
Stream Control 1l Job
Structure Excava-
tion 3,500 C.Y.
Reinforced Concrete 1,200 C.Y.
Metal Bin Wall 10,400 S.F.
Sub=Total
Contingencies
Interior Drainage
12" R.C.P. 1,520 L.F.
36" R.C.P. 1,080 L.F.
48" r.C.P. 100 L.F.
54" R,C.P. 1,010 L.F,
60" R.C.P, 1,550 L.F,
Manhole - 12" Pipe 8 Each
Manhole - 36" Pipe 6 Each
Manhole - 54" Pipe 4 Each
Manhole - 60" Pipe 6 Each
18"R.C.P. Pipe Exten-
sion 50 L.F.
30"R.C.P. Pipe Exten-
sion 500 L.F,
60"R.C.P. Pipe Exten=-
sion 200 L,F.
Headwall -~ 12" Pipe 1 Each
Headwall - 18" Pipe 1 Each
Headwall - 30" Pipe 2 Each
Headwall - 36" Pipe 2 Each
Headwall - 60" Pipe 2 Each
Headwall - 3-30" Pipe 1 Each
Sub-Total
Contingencies

D=-12

Unit Estimated :
Price Amount Total
L.S. $ 5,000

2.00 7,000
80.00 96,000
5,00 52,000
$1,179,500
240,500 $1,420,000
9.00 $ 13,680
33.00 35,640
35.00 3,500
53.00 53,530
60.00 93,000
400.00 3,200
650.00 3,900
900.00 3,600
1,100.00 6,600
6.00 300
15.00 7,500
30.00 6,000
400.00 400
450,00 450
500.00 1,000
550.00 1,100
800,00 1,600
1,000.00 1,000



TABLE D-2 (Cont'd)

Estimated Unit Estimated
Itenm Quantity Unit Price Amount Total

Miscellaneous Items

Guard Rail 620 L.F., $ 5.00 $ 3,100

Strucggifmgzzival 5 Each 1,000.00 E:goo
Contingencies . 1,900 $ 10,000
Sub-Total $2,260,000
Engineering and Design 240,000
Supervision and Administration . _ 200,000
TOTAL CONSTRUCTION COST o Zo0 $2,700,000
TOTAL PROJECT FIRST COST a $4,300,000

(Pre-authorization costs of $70,000 not included.)

e, Annual charges. The estimate of Federal annual charges
is based on interest at 3-1/8 percent on the Federal investment
plus the amount required to amortize the investment over the
assumed 100-year life of the project. The investment equals the
Federal first cost since no interest charge accrues during the
estimated construction period of one year. Non-Federal interest
and amortization charges were computed in a similar manner at the
same interest rate., Non-Federal charges also include amounts for
maintenance of the project. No allowance is made for tax loss on
lands removed from taxation since the amount of such loss will be
more than offset by the increase in value of the protected proper-
ties, The derivetion of annual charges is summarized in Table D-3.
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TABLE D-3

SUMMARY OF FIRST COSTS AND ANNUAL CHARGES

Anmual Charges

Interest &
First Cost Amortization Maintenance Total
thousands
Federal $2,700 $88, 500 - $88, 500
Non-Federal ,
Norwalk 465 15,300 700 16,000
Wilton 1,1 s 200 3,300 40, 500
Sub total 1,600 §%2:§oo $4,000 iﬁg:goo
Total 4,300 $141,000° ,000 $145,000

7. OTHER PROJECTS STUDIED

a. General. The Norwalk River has been studied from Georgetown
through Norwalk with particular attention to those areas which suffered
damages in the flood of October 1955. All potential sites of flood control
reservoirs in the basin, other than those selected by the Soil Conservation
Service, were considered but none found, by preliminary analysis, to be
economically feasible at this time. Studles considering local protective
works at problem areas along the Norwalk River revealed that the only
economically Justified projects at this time are located between Grist
Mill Road bridge and the new proposed Route 7 river crossing in Wilton.
Projects studied but not recommended are described briefly in the following
paragraphs,

b. _Reservoirs. Four dam sites located on the Silvermine River were
selected for preliminary investigation. The value of land lying in the
reservoir areas 1s comparable to the value of most residential land in
Fairfield county, one of the most prosperous parts of the nation. The
location of this county, providing easy and rapid access to the wecatioral,
professional, educational, and cultural opportunities of New York City,
is favorable for local industrial research and develorment facilities :nc
bedroom communities for higher-pald ranks of business and professional
personnel of New York City. The cost of lands and develorments required
to be taken for reservoir lands in the basin precludes the economic justi-
fication of projects at any of the considered reservoir sites at this time.

c¢. local protection.

(1) _Alternative aligmnments., Two plans alternative to the recom-
mended plan were considered. Each would improve the same reach of waterway
as the recommended project and would be similar to that plan except for the
aligmment upstream of the Kent Hoad bridge where the alternative alignments
follow alongside the railroad embankment rather than along the course of the
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Norwalk River as does the recommended plan. The two alternatives
differ form each other only in the upstream section of east bank

dike alignment. In one plan, the dike would pass through the area

of two ponds now used for swimming and, in the other, would veer
sasterly, away from the channel in the vieinity of Arrowhead Road

and continue generally northerly upstream extending along the land

side of the ponds, thus preserving them for the existing, or itensified,
recreational use. This dike would continue as the Chestrmt Hill

brook diversion dike in each alternative.

Each alternative wuld require construction of three new bridges
and a pumping station with ponding area.

The alternative plans, although economically Justified were
rejected because local interests expressed strong preference for
the recommended alignmert. In addition the recommended plan has
a slightly lower cost. Table D-U4 presents a summary of first
costs, annual charges and benefits, and the benefit-cost ratio
for .each alternative and for the recommended plan.

TABIE D4
SUMMARY OF COSTS AND BENEFITS
RECOMMENDED AND: ALTERNATIVE PLANS
(1966 Price Level)

Recomended Plan Alternative Plans
(Design flow 10,800 cfs - Amounts in thousands)

Preserving Ponds Filling in Pords

First Costs
Federal $2,700 $ 3,100 $3,100
Non-Federal 1,600 1,660 1,630
Total First .
Costs $ 4,300 $ 4,760 $4,730
Anmial Charges
Federal $88.5 $101.6 $101.6
Non-Federal 56,5 : 63,8 (1) £2,8 (1)
Total Annual
Charges $145.0 $165.4 $164 .4
Anrual Benefits 193.2 193.2 193.2
Benefit-Cost Ratio 1.33 1.16 1.17

(1) Includes $5,000 for maintenance and operation and $4,400

for interim replacements.
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(2) Wilton local protection. A channel improvement project
was studied for the Norwalk River in the reach between the new
Route 7 river crossing at the upstream limit of the recommended
project, and the center of Wilton, a distance of approximately
7,600 feet. Chammel widths of 60 feet and 120 feet were considered,
An existing railroad bridge would require lengthening for either
channel width,

Flood protection was also considered for the center of Wilton.
The work, extending about 1,900 feet downstresm from the Route 33
bridge, would consist of concrete retaining walls and earth dikes.

Studies of the work described in the meceding paragraphs
determined that the flood damages preventable by construction of
either of the considered improvements are insufficient to Justify
the cost of such work at this time.

(3) _Norwalk local protection. Consideration was given to the
possibility of providing local protection works along the Norwalk
River in the city of Norwalk. The 2,000 -~ foot stretch of flood-
prone area studied extends from a point about 1,350 feet upstream
of Cross Street bridge downstream to the New:Haven railroad bridge.
The area is occupied by a large laminated plastic product plant;

a large, fur processing plant; and commercial and residential
buildings. Protection could be provided by floodwalls, dikes, and
pumping facilities, tut the cost of sich work is not economically
Justified at this time.

The chamel downstream of the railroad bridge has been improved
as a part of an Urban Renewal project.

d. Existing project wodification, Preliminary consideration
was given to raising the dike at the existing project for local
protection in the vicinity of Perry Street, in Norwalk, ito insure .
containment of the standard project flood as modified by the upstream
work plan of the Soil Conservation Service. Although desirable,
this improvement is not economically feasible at this time.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Soi)l Conservation Service
0ld Bookstore Building
Storrs, Connecticut 06268

August 30, 1966

Colonel E. J. Ribbs

U. S. Army Corps of Engineers
424 Trapelo Road

Waltham. Massachusetts 02154

Dear Uolonel Ribbs:

We are pleased to advise that the work plan for
the Norwalk River Watershed in Fairfield County
has been approved by the appropriate Congressional
Committees.

Mr. D. A. Williams, Administrator, Soil Conservation
Service has authorized us to provide Federal assis-
tance in the installation of the works of improvement
on this watershed substantially in accordance with
the terms, conditions, and stipulations in the work
plan, and the availability of Federal funds appro-
priated for this purpose.

We plan to begin design operations on this project
in the near future. A copy of the work plan is
enclosed for your files.

Sincerely YOurs,

N. Paul Tedrow
State Conservationist

Enclosure

EXHIBIT E-1



UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
014 Bookstore Building
Storrs, Connecticut 06268

May 26, 1966

Colonel Remi O, Renier
Acting Division Engineer

U. S. Army Corps of Engineers
424 Trapelo Road

Waltham, Massachusetts 02154

Dear Colonel Renier:

This will acknowledge your notice of a public hearing to be held on
Thursday, May 26, 1966, at Wilton, Connecticut, regarding flood control
and allied purposes on the Norwalk River,

We are pleased to learn that preliminary studies by the Corps of Engineers
indicate feasibility of local protection between the Grist Mill Road
bridge in Norwalk and the proposed Route 7 bridge over the Norwalk River
below Wolfpit Road,

The PL-566 watershed protection plan for the Norwalk River, following
approval by the towns and the State of Connecticut, was favorably reviewed
by the Federal departments concerned. The plan was forwarded to the Bureau
of the Budget on December 30, 1965 and it is hoped that the Bureau will
send the plan on for Congressional action in the near future. As you

know the PL-566 plan recognizes the need for further protection in the
downstream areas covered by your studies.

Attached is a copy of the Norwalk River Watershed Work Plan., We suggest
it be made a part of the official record of the hearing. Mr. DeElden
Philbrook will represent the Soil Conservation Service at the hearing and
will be glad to explain any questions that might arise about the PL=5366

plan.

We will be glad to cooperate in any way for the continued coordination
between the two agencies relative to the Norwalk River,

Sincerely yours,

V7 (o !

N. Paul Tedrow
State Conservationist

EXHIBIT E-2



UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
0ld Bookstore Building

Storrs, Connecticut 06268

July 7, 1965

Mr. John W. Leslie, Chief
Engineering Division

U. S. Army Corps of Engineers
424 Trapelo Road

Waltham, Massachusetts 02154

Dear Mr. Leslie:

As mentioned in my letter of June 9, 1965, we anticipate
that the PL-566 watershed protection work plan for the
Norwalk River will be submitted for State and Federal
approval in the near future. The towns and the sponsor
are anxious that it be submitted for Congressional
approval this year.

To facilitate review of the plan, we think it desirable
to provide a brief statement about the main points of
coordination between our respective agencies relative to
the flood control work on the river in Wilton.

We think the salient points are:

1. Based on an understanding between the two agencies
reached at a meeting on January 22, 1965, it was
agreed that the Corps would plan channel improvements
from the new Route 7 bridge downstream to Grist Mill
Road bridge and protective measures above the new
Route 7 to Wilton Center would be added to the PL-566
plan. Wilton town officials and the local sponsor
of the PL-566 plan, (Commissioner J.N. Gill, Dept.
of Agriculture & Natural Resources, Hartford, )
concurred in this arrangement.

2. Accordingly, channel improvements from Wilton Center
to the new Route 7 are included in the PL-566 plan.
Protection will be provided against flows based on a
recurring 1955 storm (approximately 100-year frequency)
as modified by the upstream floodwater storage structures.
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3. Channel improvements downstream from the new
Route 7 bridge proposed by the Corps are based
on a design flow about 30% greater than the
experienced 1955 flood as modified by the PL-566
floodwater retarding structures. It is the view-
point of thé Corps that the higher degree of
protection downstream of Route 7 appears appro-
priate in view of the intensive industrial develop-
ment in this lower area.

4. Economic evaluations of the PL-566 plan are based
on benefits in all reaches including those down-
stream from the new Route 7 bridge as the first
increment to the upstream structures based on
protection against the approximately 100-year
frequency storm.

5. The Corps' work on the Norwalk River is part of
the study of the rivers in the Northeast authorized
by resolution of the Senate Public Works Committee
adopted September 14, 1955. The following time
table is anticipated: Completion of report in
calendar year 1965; inclusion in the 1967 Omnibus
Bill; Appropriations 1968; Design 1969; and
Construction completed in 1972.

We would appreciate any suggestions or additions to the
above points that you feel would be helpful in presenting
the coordination between our two agencies.
Sincerely yours,
. N 1///f\;é;
W] [0 ol o)

N. Paul Tedrow
State Conservationist

cc: Mr. Slagle
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UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE ,
BUREAU OF SPORT FISHERIES AND WILDLIFE
59 TEMPLE PLACE
BOSTON, MASSACHUSETTS

April 15, 1965

Division Engineer

U. S. Army Engineer Division, New England
Corps of Engineers

424 Trapelo Road

Waltham, Massachusetts 02154

Dear Sir:

This is our conservation and developmwent report on the Norwalk
River at Wilton, Fairfield County, Connecticut, local protec-
tion project. You are currently studying this program under
authority of the Northeast Flood Studies, Resolution of the
Senate Committee on Public Works, adopted September 14, 1955,
This report has been prepared under authority of the Fish

and Wildlife Coordination Act (48 Stat, 401, as amended; 16
U.S.C. 661=-666 inc.), in cooperation with the Connecticut
State Board of Fisheries and Game. It has the concurrence

of that agency as indicated by letter dated April 12, 1965,

It is our understanding that the project is basically one of
channel improvement consisting mainly of low earth dikes along
the major reach of the improvement and concrete walls along

some short reaches. The over-all length of the improvement in-
volves about 10,000 feet extending from where the proposed high-
way Route 7 crosses the Norwalk River in Wilton downstream to
immediately below Grist Mill Road in Norwalk. The bottom
channel width would vary from 50-65 feet., As initially planned,
a flat-bottomed invert pilot channel three feet deep and eight
feet wide would extend the full length of the project.

The Norwalk River is generally polluted throughout the reach of
the project. The river is, however, important from a fishery
standpoint. Because of the absence of any other suitable stream
and the great demand for a trout fishery in this area, the State
maintains a trout fishery in this segment of the Norwalk River
through stocking., Warm summer temperatures eliminate this
fishery by midsummer,
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There are no wildlife values associated with this project.

Mr. Nelson of our Concord Area Office discussed this project
with Mr. Slagle of your staff on March 4, 1965, with a view
towards seeking reasonable modifications in your plan in the
interest of the fishery resource. In lieu of the eight-foot
wide flat bottom pilot channel, it was agreed that project
plans would be modified to include a V-shaped channel three
feet deep, with a top width of 15 feet and one on 2-1/2 side
slopes. This V-shaped channel would extend from the upper
1imit of the project down through the ledge immediately up-
stream of Grist Mill Road Bridge. This channel modification
would prevent any fishery losses throughout the length of
the improvement by concentrating the normal stream flows.

In view of the agreement reached on the desired project mod-
ification, we have no further recommendations to make nor do
we anticipate reporting further on this project. We appre-
ciate the excellent cooperation shown by your staff in the
preparation of this report.

Sincerely yours,

s 5 bt

Travis S. Roberts
Acting Regional Director

EXHIBIT E-4/2



STATE OF CONNECTICUT

BOARD OF FISHERIES AND GAME
STATE OFFICE BUILDING ®  HARTFORD 15,RC;0NNECTICUT

~

April 12, 1965

Mr. Richard Griffith, Regional Director
U.S. Dept. of the Interior

Fish and Wildlife Service

Blake Building

59 Temple Place

Boston, Mass.

Attention: Mr. Ralph A. Schmidt
Dear Mr., Griffith:

Thank you for your conservation and development report on the
Norwalk River in Wilton. We are in concurrence with your report.

incerely yours,

Theodore B, Bampton
"~ Director

TBB :dg

RECEIE/ED

AD’.? 1 e ama
1)
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STATE OF CONNECTICUT

WATER RESOURCES COMMISSION

State OFfrice Buitpine * HarTtrorp 15, ConNECTICUT

July 7., 1965

Mr. John Wm. Leslie, Chief
U. S. Army Engineer Division
New England Division

424 Trapelo Road

Waltham, Massachusetts

Dear Mr. Leslie:

Reference is made to your letter of June 2, 1965 concerning
the proposed flood control project along the Norwalk River
from Grist Mill Road in Norwalk upstream to the proposed Route 7
bridge in Wilton.

“This Commission in 1958 developed plans for a similar.
project extending upstream to Kent Road and in 1962 prepared
plans for channel improvements at selected locations upstream
to Wilton Center. Your proposed project and our plans provide
similar protection except that your plans provide continuous
protection through the reach extending upstream to the proposed
Route 7 crossing. In this reach continuous protection is
desirable in view of recent and probable future developments
along the river.

The Norwalk Flood and Erosion Control Board has consistently
promoted the project and we understand that Wilton will, in
the near future, hold a referendum to determine its course of
action.

We feel that your proposed project together with upstream
storage facilities to be provided by the Soil Conservation
Service in cooperation with the Commissioner of Agriculture
is the most suitable means of providing the flood protection
needed to insure against future flood damages.

Very truly yours, i
g, N4
‘*%&2{1_44{// (‘5/“ / /é 24

William S. Wise
Director

WSW: is
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STATE OF CONNECTICUT

STATE HIGHWAY DEPARTMENT
24 WOLCOTT HILL ROAD, WETHERSFIELD
P.O. BOX 2188, HARTFORD 15, CONNECTICUT

In Reply Refer to Unit 100l
May 25, 1966

Colonel Remi O. Renier

Acting Division Engineer

U. Se Army Engineer Division, New England
Corps of Engineers

2Ly Trapelo Road

Walthaw, Mass. 0215k

Dear Colonel Renier: Subjects Flood Control, Norwalk River, Norwalk
and Wilton, Connecticut

This will acknowledge your Notice of a Public Hearing to be held on Thursday,
May 26, 1966 at Wilton, Connecticut regarding flood control and allied purposes
on the Norwalk River in the towns of Norwalk and Wiltone

Your notice states that preliminary studies by the Corps indicate that local
protection in this area is necessary and appears to be economically justified.
The study plans which you have outlined in your Notice of Public Hearing will
require close coordination between the Us S. Soil Conservation Service, the

Ue Se Army EFngineers and the Connecticut Highway Department, especially in the
vicinity of the proposed crossing of the Norwalk River by relocated Route Ue S. 7
just south of Route 33 interchange.

Yon msy be assured that the Highway Department will continue to cooperate in the
development of plans for the relocation of Route e S. 7 as they may be affected
by the local protection prnject now being considered by your office.

Very truly yours,

/""'\

JLAX g<._,:>

Howard ©. lves
State Highway Commissioner

RAN g jw
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CITY OF NORWALK

OFFICE OF THE FLOOD AND EROSION CONTROL BOARD

LEROY D. DOWNS, CHAIRMAN
H. EpGAR BRYAN
WILLIAM BARNETYT

WILLIAM J. SKIDD -
Louis J. GARDELILA NORWALK, CONNECTICUT

August 23, 1966

U.S. Army Engineer Division,
New England

Corps of Engineers

424 Trapelo Road

Waltham, Mass. 02154

Gentlemen:

The Flood and Erosion Control Board
of the City of Norwalk at its meeting August 22, 1966,
concurred in the belief that there is a necessity for a
flood control project in the Grist Mill Area of the
Norwalk River to the Wilton town line.

The plan outlined on the map prepared
by the U.S. Army Engineer Division, New England, Corps
of Engineers appears to meet the need.

LeRoy /D. Downs
Chaipman

EXHIBIT E-7
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TOWN OF WILTON

FLOOD AND EROSION CONTROL BOARD
WILTON, CONNECTICUT

August 16, 1966

Colonel Remi O, Renier,

U.S. Army Engineer Division,
L2L4 Trapelo Road,

Waltham, Mass,

Dear Colonel Renier,

Further to our recent correspondence and the
writer's phone conversation with your Project
Engineer, Mr, William Slagle,last Thursday,
this letter confirms that our Board officially
approves the Corps of Engineers' flood control
project Plan 'A', for the Norwalk River in Wilton,
south from the Wolfpit Road area to the Norwalk
line.(The project plan includes the area south
from)the Wilton-Norwalk town line to Grist Mill
Road). ,

It is our hope that the Corps will be able to
present the dompleted plan at an early date sinee
protection from floods is long overdue for our
fast-growing, defense-oriented research and manu-
facturing and commercial areas. We believe the
Corps' Plan 'A' can meet every requirement.

In passing, we should like to add that our
Board remains much impressed by the efficiency,
the helpfulness, and the patience of all Corps
of Engineers personnel with whom we have been
in contact.

Sincefe
Peter W. R. Johngon,Chairman,

Wilton Flood & osion Control Board.
PWRJ /fwj

EXHIBIT E-8
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NORWALK RIVER BASIN

Information Called For By
Senate Resolution 148, 85th Congress
Adopted 28 January 1958

1. PROJECT DESCRIPTION AND ECONOMIC LIFE

a. General. The city of Norwalk and town of Wilton, Con-
necticut have suffered serious damages from past floods on the Nor-
walk River and can best be protected from future floods by local pro-
tection works. The recommended project is described briefly in suc-
ceeding paragraphs and more fully in the main report and in Appendix
D and shown on plates in the main report and in Appendix D.

b. Norwalk-Wilton local protection. The recommended proj-
ect, extending about 10, 000 feet along Norwalk River in Norwalk and
Wilton, consists of improvement of the river channel, protection of
the banks by dikes and walls, and construction of an interior drainage
system. The alignment would generally follow the present course of
the Norwalk River from a point 550 feet downstream of Grist Mill
Road bridge in Norwalk upstream to the proposed Route 7 river cros-
sing in Wilton. The channel would have a bottom width of 60 feet for
the lower 950 feet of its course and 65 feet for the remainder of the
project. A V-shaped pilot channel, 3 feet in depth, would be provided
along most of the length of the channel improvement in order to con-
centrate flows for fish. Dikes, supplemented by metal bin-type re-
taining walls and one short stretch of concrete wall, would protect
low areas of river bank,

An area comprising two small ponds formed in gravel pits
at the upstream end of the project and now used for seasonal swimming
would be essentially unaltered by the project. Although one of the ponds
lies in the project area, both could be used as at present or could be
developed for more intensive recreational use at any time without con-
flicting with the recommended project alignment.

The assumed project life for economic evaluation for all
studied project plans is 100 years.

c. Alternative alignments. Two alignments alternative to the
recommended plan were considered but not recommended because of
opposition to them by local interests. These plans differ from the
recommended plan only in the portion of the project upstream of Kent




Road bridge, where both rejected alignments would extend along the
railroad embankment instead of following the general course of the
river as in the recommended plan. In one considered alternative,

the east bank dike would veer away from the main channel at the up=
stream end of the project in the vicinity of Arrowhead Road to enclose
the pond area and allow for recreational development. Recreation
could be considered a project purpose in this plan. In the other con-
sidered alternative plan, the east bank dike would follow alongside

the channel and would fill in the ponds with consequent elimination of
the recreational use.

d. Channel design flows. Five design flows ranging from
6,400 c.f.s. to 14,300 c.f.s. were studied for the recommended and
alternative alignments. The smallest of the flows, representing the
maximum flood of record, modified by upstream structures proposed
in the approved Soil Conservation Service plan, would provide the mini-
mum protection. The largest, a flow approximately one-third greater
than the standard project flood modified by the SCS plan, would provide
an extremely high degree of protection. A flow of 10,800 c.f.s., recom-
mended for project design, affords standard project flood protection
to a large urban area of Norwalk and Wilton,

2. PROJECT COSTS

Project first costs are based on average bid prices for similar
work in the same general area adjusted to 1966 price levels, Valua-
tion of property is based on the Market Data approach and reflects
recent sale values in the area. Land costs are based on the estimated
fee value. All estimates include allowances for contingencies and costs
for engineering and overhead. The interest rate is 3-1/8 percent for
Federal and non-Federal costs.

Table 3 in the main report presents a summary of first costs and
annual charges for the recommended project with details given in Ap-
pendix D. Table F-1 at the end of this supplement, shows a compari-
son of annual charges for the recommended project based on 50- and
100-year economic lives.

3. PROJECT BENEFITS AND BENEFIT-COST RATIO

The maximum excess of benefits over costs would be realized
by a project designed to protect against a flow of 6,400 c.f, s., the
minimum protection considered. However, to obtain reasonable pro-
tection for this highly-urbanized area, the recommended project is



designed for a flow of 10,800 c. {.s., the standard project flood modi-
fied by the Soil Conservation Service plan upstream. This degree of
protection still gives a substantial excess of benefits over costs. Table
2 in the main report shows the costs, benefits and excess of benefits
over costs for the various considered design flows.

4, INTANGIBLE PROJECT BENEFITS

Elimination of the menace to life posed by raging flood waters
and of the danger of disease, ever present in the aftermath of a serious
flood, would improve the social and economic climate of the now flood-
prone areas of Norwalk and Wilton,

5. PHYSICAL FEASIBILITY AND COST OF PROVIDING FOR FUTURE
NEEDS.,

The entire flood plain in Norwalk and Wilton at present rates
of growth will be completely built over by 1970. In planning for flood
protection of this area, future flood control needs are considered.

The recommended project will in no way limit present recrea-
tional usage or preclude future development for recreation at the ponds
at the upper end of the project area. Project planning therefore takes
into consideration future water resource needs of the area insofar as
the project affects those needs.

6. ALLOCATION OF COSTS

The project is for flood control only and therefore no allocation
of project costs among purposes is required.

7. REPAYMENT SCHEDULES

There are no reimbursable functions incorporated in the recom-
mended project.

8. EFFECT OF PROJECT ON STATE AND LOCAL GOVERNMENTS

The project will have little adverse effect on present State and
local governmental services since the areas to be protected are already
largely served by existing utilities and sewers, have police and fire
protection, schools and other public services.



The loss of taxes on land required for project purposes will
undoubtedly be more than offset by higher valuations on property af-
forded protection.

9. PROPOSED INCREASES IN APPROPRIATIONS

The construction would require a Federal appropriation of
$2,700,000. This is the only recommendation by the Corps of Engi-
neers contemplated for the basin at this time and, together with the
authorized plan of the Soil Conservation Service, constitutes a com-
prehensive plan for development of the basin resources.



TABLE F-1
COST ANALYSIS - 50-YEAR AND 100-YEAR LIFE
(1966 Price Level)

Item 50-Year Life 100-Year Life
First Cost
Federal 2,700,000 $ 2,700,000
Non-Federal 1,600, 000 1,600,000
TOTAL FIRST COST 4,300,000 $ 4,300,000
-Annual Charges
Federal
Interest 84, 400 $ 84, 400
Amortization 23,100 4,100
Total Federal 107,500 $ 88, 500
Non-Federal
Interest 50, 000 $ 50, 000
Amortization 13,700 2,500
Maintenance 4, 000 4,000
Total Non-Federal 67, 700 $ 56, 500
TOTAL ANNUAL CHARGES 175,200 $ 145, 000
Annual Benefits 193,200 $ 193, 200
Benefit-Cost Ratio 1.1 1.3



